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MEMORANDUM 

SUBJECT: EPA File Symbol 464-EUP-IT, 6G33306/6H5477. 
Application for Experimental use On Aquatic 
Sites, Petition for Temporary Tolerance in 
Fish (0.2 ppm) and Request for an Action 

\ 
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Level in Potable Water for Garlon 3A (Triclopyr). 
Accession Nos. 073671, 259680, 073873 

FROM: 

TO: 

THRU: 

Caswell No. 882-I 

William s. Woodrow, Ph. D. 'WJIJJ \~·lc.,-S(:. 
Section VII, Toxicology Branch 
Hazard Evaluation Division (TS-769C) 

Robert J. Taylor, PM 25 
Fungicide-Herbicide Branch 
Registration Division (TS-767C) 

Albin B. Kocialski, Ph.D., Supervisory PharmacologisL 
Section VII, Toxicology Branch 
Hazard Evaluation Division (TS-769C) 

Petitioner: Dow C~emical Company 
Midland, MI 48640 

Background: 

It would appear that the Qresent request for an aquatic 
site EUP, a temporary petition fur a fish tolerance, and a 
potable water action level for Garlon 3A (triclophyr) contained 
in present Dow Chemical correspondence (September 13, 1985) is 
aS~version of the same request reviewed by Woodrow, 
May 15, 1 6.~ 

89844:Woodrow:HED-04:KENC0:12/ll/86:2/22/87:bjp:VO 
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Woodrow's Ma 15, 1986 memorandum 
are 

\\Recommendation 

1. The Dow Chemical Company request for temporary tolerances 
of 0.2 ppm for freshwater fish and shellfish, and 0.5 ppm 
for potable water is toxicologically supported. 

Published· tolerances utilized 0. 859% of the AD!. 

Total % of the ADI utilized (including 0 .• 2 ppm td. for 
freshwater fish and shellfish, and 0.5 ppm potable water) = 
67.74% of. the ADI. 

(See calculations below:) 

2. Dow Chemical must submit raw data and results of the current 
ongoing 2-year rat chronic feeding/oncogenic study for 
Agency evaluation, prior to consideration of additional 
permanent tolerances. 

3. The EUP labPl signal word and precautionary statements are 
satisfactory. 

"Calculation of percent ADI utilized: 

Fish & · 0.2 mg/kg x 1.5 kg x 1.08 = 0.00324 mg/day 
--shellfish day 100 

Pota~le 0.5 mg/kg x 1.5 kg x 133.33 = 0.99997 mg/day 
water day roo 

The Toxicology Branch has no objection to the issuance of 
· this EUP and its attenciant request for temporary tolerances. The .. 

TMRC would be increased from 0.0129 mg/day (1.5 kg) to 1.0161 
mg/day and the percent of the AD! utilized would increase from 
0.86% to 67.74%. 

There· are no regulatory actions pendi...-,. this 
chen.ical and it is not an RPAR candidate. . .. , . ----Present (September 15, 1985) request for EUP, fish tolerance, 
and potable water action level (464-EUP-IT, 6G3306/6H5477) 
Garlon 3A 

Permanent tolerances for tricl opyr and its metabolites 
are listed in 40 CFR 180.417. Published tolerances include 
0.01 ppm in milk, 0.05 ppm in meat, fat, and meat byproducts 
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(except liver and kidney) of cattle, goats, hogs, sheep, and 
0.5 ppm in liver and kidney of cattle, goats, hogs, horses, 
and sheep (attached). 

A temporary tolerance of 0.2 ppm is oroposed in freshwater 
fish and shellfish for triclopyr and its metabolites (triclopyr, 
3,5,6-trichloro-2-pyridinyl oxyacetic acid, and its metabolites, 
3,5,6-trichloro-2-pyridinol and 2-methoxy-3,5,6-trichloropyridine. 
This proposed temporary tolerance is based on the following Dow 
Chemical rationale: 

11
In view of the rapid photodecomposition of 
triclopyr and its metabolites and the fact 
that this is the maximum ~ossible exposure, 
fish flesh in unlikely to reach 0.:2 pP,m in 
field situations. However, a tolerancEt level 
of 0.2 ppm is proposed as a temporary ~easure. 11 

The temporary tolerance of 0.2 ppm triclopyr in fish 
is requested for a 2-year EUP for Garlon 3A applied to ponds, 
lakes, marshes, and reservoirs to control aqudtic wee~s such as 
Eurasian Watermilfoil and water hyacinth, and also to control 
woody plants and broadleaf weeds on stream, canal, and ditch 
lands. 

Pounds 
Acreage not Gallons Active 

to exceed Garlon 3A eguivalent 

EUP lst year 400 4000 12,000 

EUP 2nd year 400 4000 12,000 

The Garlon 3A testing will be conducted at not more than 
40 acres per year (total not to exceed 400 acres), in the States 
of Alabama, California, Florida, Georgia, Idaho, New Mexico, 
Texas, and Washington. 

Aquatic weed control with Garlon 3A is to be conducted by 
Federal, Staue, or local public agency personnel. 

Irrigated Water Treatment 

Delay use of treated water for 2 weeks after treatment, or 
until a Dow-approved assay shows that the water does not contain 
more than 0.01 ppm triclopyr ac\rl • 

• 
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:·otable Water Treatment 

Delay use of treated water for domestic purposes for 2 
weeks after treatment, cr. ~ntil a Do·.q-approved assay shows less 
than 0.01 ppm. 

Fishing 

Do not fish treated areas within 24 hours after treatment. 
Do not trap or dig shellfish within a treated area for 2 weeks 
after treatment. 

Recommendations (Present December 1986 EUP and Temporary 
Tolerance request) 

1. Dow Chemical's request for a temporary tolerance of 0.2 ppm 
for freshwater fish and shellfish is toxicologically 
supported. 

2. A potable water action level of 0.5 ppm is supported 
toxicolo~ically, based on the recommendation for a temporary 
tolerance of 0.5 ppm for potable water in Woodrow's memorandum 
of May 15, 198"6. 

3. The tollowing toxicity studies submitted in support of 
Garlon 3A were reviewed by Dr. Michael Ioannou, of TB 

a. 90-day feeding, rat- using triclopyr (98%). 

Systemic NOEL = 5 mg/kg/day 
Systemic LEL = 20 mg/kg/day 

(Degeneration of proximal tubules in both sexes). 
Doses tebted: 0, 5, 20, SO, or 250 mg/kg/day. 

Classification: Supplementary (the test material 
homogeneity and stability were not reported). 

b. 28-day oral toxicity, rat - using triclopyr 
(Dowco 2J~·acid, 99%, and Dowco 233 EGBE, 92.5%). 

·.:?(~ 

Systemic ~OEL · 
Dowco 23~acid = ~00 mg/kg/day 
Dowco 233 EGBE > 300 mg/kg/day 
Dose levels tested: 0, 30, 100, or 300 mg/kg/day 
(both compounds). 
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Note: NOEL and LEL based upon mortality. 
NOCompound or dose related effects noted fc·r other 
parameters measured. 

Classification: Supplementary 

c. 21-day dermal toxicity, rats- using Garlon 4 (480 g/L). 

NOEL < 5%/kg/day (LOT) 
(skin irritation and body weight depression -
male rats). 

NOEL = 5%/kg/day (LD"f) 
LEL = 50%/kg/day (MDT) 

(Skin irritation and histopathological changes -
acanthosis- female rats). 

Dose levels tested: 5%, 50%, or 100% at 1 mL/kg/daJ. 

Classification: Core Minimum. 

d. 21-day percutaneous absorption, rabbit - using 
Garlon 4E (4~0 g/L). 

Absorption (intact skin) less than 9% of dose in 
both sexes - Caused edema, erythema and necrosis -
both sexes at both dose levels tested. Dose levels: 
125 or 250 rng/kg/day. Repeated trGatment wi t·h o. 5 
and 1.0 rnL og 50% aqueous Garlon 4E/kg body wt. 

Classification: Supplementary. 

e. 21-day percutaneous absorption, rabbit - Garlon 4E 
(480 g/L). 

Absorption through intact skin less than 9% dose, in 
24 hours. Caused edema, erythema, necrosis and 
epithelial hyperplasia. Females only tested at dose 
level of 500 mg/kg/day. No controls. Repeated treat
ment with 2.1 mL 50% aqueous Garlon 4E/kg body wt. 

Classification: Supplementary. 

f. Percutaneous absorption, rabbit - using triclopyr 
(99% ai). 

Absorption through abraded skin less than 1.5% of 
applied dose in 24 hours. Dose tested: 2 g/kg; only 
female rabbits tested. 

Classification; Supplementary. 

i 
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g. Percutaneous absorption, rabbit - using 99% ai 
triclopyr. 

Absorption through i;,tact skin less than 1. 5% of 
dose in 24 hours. One dose level tested: 2 g/kg. 
Only female rabbits tested. 

Classification: Supplementary. 

h. Mutagenicity - mouse micronucleus test, using 99% ai 
triclopyr. 

Nonmutagenic at dose levels of 28, 90, or 280 mg/kg. 
Dose levels tested not high enough to indicate cytotoxicity. 

Classification: Unacceptable. 

i. Metabolism- IV~ (urinary e?cretion), rabbit- using 
98% ai triclopyr. 

1 

l·t«"'Tct.PI'4lt.,., Qo.4S 

Over 95% of injectedAdose excreted in 
hours. Dose level tested: 30 mg/kg. 
rabbits used. 

Classification: Supplementary. 

urine within 24 
Only two female 

j. Dietary pharmacokinetics, rat- using 99% ai triclopyr. 

Blood concentrations of triclopyr and/or its metabolite 
pyridinol, increase with increasing do&e levels above 

50 mg/kg in both sexes. In males there was a dispro
portionally high~r excretion of pyridinol in the urine. 
Dose levels tested: 0, 5, 20, SO, or 250 mg/kg/day (for 
28 days). 

Classification: Supplementary. 

4. Dow Chemical must submit raw data and results of the 

current ongoing 2-year rat chron~c feening/oncogenic study 

for Agency evaluation, prior to consideration of additional 

permanent tolerances. 

5. The ·Eup· label signal word and precautionary statements are 

satisfactory. 

Review of Data: 

. .. . 6 
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Subject: Triclopyr: 13-Week Dietary Toxicity Study 
in Fischer 344 Rats 

005667 

Test Mat~rial: Triclopyr Technical (GARLON: DOWCO 233), 98% ai 
(l~GR#204229} 

Accession No.: 073873 

Sponsor: Dow Chemical, U.S.A Midland, Michigan 

Testing Facility: Dow Chemical, U.S.A. Midland, Michigan 

Study Number: HET K-42085-~3 

TestingPeriod: September 1983 to December 1983 

Report Submitted to Sponsor: September 1984 

Materials and Methods 

Fischer 344 male and femal~ rats, 4 weeks old were obtained 

from Charles River Breeding Laboratory, Kingston, New York 

and used in this study. Upon arrival, all animals were examined 

for health status, acclimated to the laboratory conditions for 

1 week, weiyhed, and randomly a&signed to 5 different groups, 

10 Pnimals/group/sex, of approximately similar mean body 
weight. Animals were identified with c-. numbered metal ear 
tag, placed in individual cages and fed dieLs intended to 

provide O, 5, 20, 50, or 250 mg/kg/day of triclopyr. 

The authors reported that ea~lier tests have shown triclopyr 

to be stable in the rodent diet for at least 2 weeks and the 

mixing method (acetone dispersion) prod.uce·a a nomoqene-ous diet •. 

In the present study, test article hOmogeneity and stability in·· 

the diet were not determined while test article concentrations in 
the diet were determined three times in .nales (week 2,8, and 

13 on test) and four times in females (week 2, 5, 8 and 13 on 

test). Dietary concentrations were adjusted weekly for all dose 

groups based on animal body weight and food consumption (for 

the first 2 weeks, study adjustments were based on pretest 

bouy weights.and hiGtorical food consumption data}. 

Clinical Observations for overt $igns of toxicity, changes 

in dem~anor, and ~ortality were carried out routinely (daily). 

Body weigh~s and food consumption were recorded weekly on all 

rats. 
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Clinical chemistry, hematology, and urina~ysis p~rameters 
were evaluated for each anima~. For hemato~ogy, b~ood samp~es 
were taken by orbita~ sinus puncture from each animal after 
12 weeks on study and the following parameters were measured: Packed Cell Volume (PCV} Hemoglobin (HGB) . Erythrocyte Count (RBC} Total Leukocyte {WBC) Differential Leukocyte Count Mean Cell Volume (MCV) Mean Corpuscular Hemoglobin (MCH) Mean Corpuscular Hemoglobin Concentration (MCHC) 

Platelet Count (PLAT) 
Differential leukocyte counts were performed on the control and 
top dose group {250 mg/kg/day) only. 

For clinical chemistry, blood samples were collected at 
necropsy from severed cervical blood vessels and the following 
parameters were evaluated for each animal: 

Blood Urea Nitrogen (BUN} Glutamic Pyruvic Transaminase Activity (SGPT) 
Glutamic Oxaloacetic Transaminase Activity (SGOT) 
Alkaline Phosphatase Activity (AP} Glucose (Glu) Total Protein (TP) Albumin (Alb) 
Globulins (Glob} 

,
1 

Urine was collected after 12.weeks on study and the 
f6llowing urinalysis parameters were measured for each animal: Bilirubin 

Glucose 
Ketones 
Blood 

pH . 
Protein 
Urobilinogen 
Specific Gravity 

Necropsies were performed on all animals after 13 weeks on 
study. Prior to scheduled necropsy, animals were fasted 
overnight, and then anesthetized with methoxyflurane and 
sacrificed by decapitation. A complete set of tissues shown 
in table 1 were collected and preserved in neutral, phosphate
buffered 10 percent formalin. Representative sections of 
tissues were prepared for histological examinations using 
hematoxylin-eosin stain. All tissues from control and top . 
group (250 mg/kg/day) animals were prepared for histology. 
Kidney sections from three male rats in each dose group were 
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also stained with periodic acid-methenamine silver anu Masson's 
trichrome and examined by a veterinary pathologist. The brain, 
heart, livec, kidneys and testes were weighed and the organ 
weight to terminal body weight ratios were calculated. 

Statistical Evaluation 

Body weights, absolut~ and relative org~n weights, clinical 
chemistry data, appropriate hematology data, and urinary specific 
gravity were evaluated by Bartlatt's test for equality of 
variances. Based on the outcome of Bartlett's test, ~xp:oratory 
data analysis was performed by a parametric or nonparamet.ric 
analysis of variance (ANOVA), followed by Dunnett's test or the 
Wilcoxon Rank-Sum test with a Bonferroni correction f~r multiple 
comparisons. Statistical outliers ~ere identified_by a sequential 
test, but routinely excluded only from the food consumption 
data. Food consumption, white blo~d cell differential counts, 
and rE::d blood cell indices are presented with descriptive 
statistiqa only (mean and standard deviation}. 

The nominal alpha levels used and references are as 
follows: 

Bartlett's test (Winer t971) 
Parametric ANOVA (Steel and Torrie 1960) 
Nonparametric ANOVA {Hollander 1973) 

3 

c;~.. ... 0.01 
ol::: 0.10 
d...= 0.10 
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Dunnett's test (Winer 1971) 
Wilcoxon Rank-Sum te3t (Hollander 1973) 

Bonferroni correction (Mille~ 1966) 
Outlier test (Grubb~ 1969) 

o(= 0.05, two-sided 
~- 0.05, two-sided 

~- 0.02, two-sided 

Results 

Analysis of the test article concentrations in the diet 
throughout the study revealed that major deviations from th~ 
target concentrations were reported only in three instances as 
follows: 

Dose group 

5 {mg/kg/day) 

Sex 

M 
F 
F 

Week on Test 

8 
5 
8 

Percent Change 

-2~ 

+18 
-20 

The rest of the values reporteo for all dose groups in both 
sexes were between 88 percent and 103 percent of the target 
concentrationc. 

Tric~opyr stability and homogeneity in the diet were not 
determined in the prP-sent study. However, the authors reported· 
in a separate study {2-week dietary toxicology study in F344 
rats, Landry et al., 1983) that triclopyr was shown to be stable 
in diet ~P to 2 weeks and also homogeneous in the diet when 
the acetone dispersio~ method was used. 

The authors reported that there were no overt signs of 
toxicft:y in any of the rats that received the test article. 
Also, no mortality was reported during the study. 

I 

:aody w~1ght gains in male animals we::e comparable between 
controls and animals Tn the 5 and 50 mg/kg/day dose groups 
throughout the study. However, body weight gains in the 20 and 
250 mg/kg/day dose groups were statistically significantly 
lower than the controls starting with week 3 on study and 
lasting until termination. At the end of the study mean body 
weights of the 20 mg/kg/day group were approxi~ately 7_percent 
lower than controls while the 250 mg/kg/day group was approximately 
13 percent.· In female animals there were no statistically 
significant differences in terminal mean body wei3hts between 
the treated groups and the controls. The cumulative body 
weight gain in males was reduced approximately by 8 percent in 
the 20 mg/kg/day dose group and 17 percent in the 250 mg/kg/day 
dose group as compared to controls. In females, the cumulative 
body weight gain was reduced by 7 percent in the 250 mg/kg/do.y 
do~e group as compared to c~ntrols. 
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Food consumption was consistently lower in male animals of 
the 250 mg/kg/day dose group as compared to controls. Starting 
with week 2 on study until termination, food consumption was 
9 to 16 percent lower in the 20 mg/kg/day dose group as compared 
to controls. In females, food consumption throughout the study 
was similar between control and treated groups. 

Several clinical chemistry parameters were found to be 
statistically significantly different between the treated and 
control groups in male and female anlreals. Blood urea nitrogen 
(BUN) was statistically significantly lower in the 50 and 
250 mg/kg/day dose groups of male rats ae compared to controls, 
while in females, BUN was numerically higher in all treated 
groups as compared to controls (table 2). SGPT was statistically 
significantly higher in the 250 mg/kg/day dooe group males and 
numerically higher in the females. Total protein was significantly 
lower in the high-dose group males compared Lo controls. From 
th.e hematology parameters measured, only. the platelets 
concentration in the high-dose group fetnales (250 mg/kg/day) 
showed a statistically significant decrease compared to controls 
(table 2). 

Urinalysis measurements indicated that the mean urinary 
specific gravity of male rats of the high-dose groups was 
statistically significantly lower than in contcols. Slight 
decrease in urinary specific gravity was also reported in 
female rats of the 50 mg/kg/nay dose group. The number of 
males in the high dose group showing detectable glucose was 
5 vs 1 in the control group. 

Gross pathology observations did not reveal, accordtng to 
the authors, any effects of triclopyr in any of the organs/tissues 

. examined. 

Histopathological examinations revealed treatment-related 
changas in the kidneys and liver. In the kidneys of male and 
female animals, degenerative changes were seen in the descending 
part of proximal tubules. These changes were present in the 
20, SO, and 250 mg/kg/day dose groups (in both sexes) but not 
in the 5 mg/kg/day dose group. As shown in table 3, the severity 
of theso changes in male animals ranges from very slight to 
moderate and appears to increase as dose increases. In females, 
the severity of the degenerative changes ranges from very 
slight to slight and the moat severe changes are seen with the 
highest dose group (table 3). Additionally, all male animals 

!, ' "'1 

of the high-dose group (250 mg/kg/day) had renal tubules with 
decreased amounts of protein absorption droplets. Histopathological 
ch~nges were seen in the liver of male animals of the high-dose 
group. These changes consisted mainly of increased eosinophilia 
(very slight) in the centrilobular hepatocytes. Other changes 
observed in the liver, kidney, and other tissues were not 
considered to be treatment related. 

s. 11 
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Organ weights taken at termination ahowed in severaJ. 
instances, statistically significant differences between treated 
and control groups. In males, absolute kidney weight was 
statistically nignificantly increased in the 50 mg/kg/day dose 
group and numerically increased in the 250 mg/kg/day dose group 
(table 4). Organ weight to body weight ratios (relative organ 
weight) were also calculated for several tissues. The relative 
kidney weights in male animals of the 50 and 250 mg/kg/day dose 
groups were statistically significantly increased compared to 
the controls. Absolute liver, heart, and testes weights in male 
animals of the high-dose group were also statistically 
significantly lower than the controls. Relative brain weight~ 
at the 20 and 250 mg/kg/day dose levels were statistically 
significantly decreased while relative testes weight at 
250 mg/kg/day was increased compared to controls. Absolute 
and relative organ weights in females were founa to be comparable 
between treated and control groups with the exception of the 
relative kidney weight of the high-dose group which was 
statistically significantly higher than the corresponding 
controls (table 4). 

6 12 
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TABL~ l 

TRICLOPYR: 13-~E~K O!EiARY TOX!CiiY STUDY 
IN FISCHER 344 RATS 

TISSUES TO SE COLLECTED DURING NECROPSY 

1 fver 

heart 

skeletal msucle 

pituitary 

bone marrow 

sma n ·intestine 

mesente~ic lymph node 

epididymides 

prostate 

uterus 

urinary bladder 

mediastinal tissue 

esophagus 

trachea 

mammary gland 

nasa 1 turbinates 

bone 

spleen 

sal fvary ~land 

peripheral nerve 

adrenals 

cecum 

mesenteric tissue 

seminal vesicles 

ovaries 

cervix 

lungs 

medias·tinal lymph node 

thyroid glands 

larynx 

eyes 

1 acrima 1 glands 

kidn~ys 

pancreas 

brain 

spinal cord 

stomach 

large intestine 

testicles 

coagulating rlands 

oviducts 

vrgina 

thymus 

aorta 

parathyroid glands 

skin 

tongue 

Zymbal glands 

13 
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Effect of Triclopyr on Clinical Chemistry, Hematolorr} .'nd Urinalysis 
Parameters in F344 Rats · 

IX>se (ng/kg/da ) 
Parameter Sex 

0 5 20 50 250 

~linical Chemistries 

BUN (ng/dl} M 17 + 1 17 + 2 16 + 1 15 + 1* 15 + 1* 
F 16 + 1 17 + 2 17 + 2 18 + 2 19 + 6 

SGPl' (mu/mJ.} M 45 + 4 41 + 4 46 + 6 51+ 7 60 + 19* 

I 
F 35 + 2 35 + 6 39 + 7 37 + ·l 45 + 11 

AP {mu/ml) F 55+ 8 57+ 10 53+ 7 53+ 7 60 + 7 
TP (g/dl) M 6.2 + 0.3 6.2 + 0.3 6.0 + 0.2 6.0 + 0.2 5.8 + 0.4* 

- - - -
-

Hematology 

PI.AT ( xl03 /Cunrn) M 781 + 71 778 + 78 800 + 40 836 + 47 740 + 77 
F 787 + 38 803 + 59 822 + 47 799 + 25 689 + 46* 

; WBC ( l03x/Cunrn) M 6.5 + 1.5 I 6.4 + 1.0 I 6.6 + o. 7. 6.7 + 1.2 I 6.4 + 1.2 
F 3.9 + 0.8 4.6 + 0.7 4.7+l.f 4.2 + 0.5 1.0 + 0.5 - - - -

Urinaly:sis 

1.060 + o.oo8!1.060 + o.oo8 1~048 + o.o1 Specific Gravity M 1.060 + 0.006 1.060 + 0.006 

I 
F 11.046 ~ 0.01411.045 ~ 0.013 1.042 + 0.012 1.038 + 0.00511.046 + o.oc - - -

: ' 

I I I 
l 

¥ 10 rats/group 
Statistically significant difference fran control mean, d..= 0.05, two sided. 

. . 
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Table 3 

Dose (ma/ka/dav) 
Histopathological 

Observations Sex 0 5 20 50 250 

Kidne~ 

Degeneration of proximal 
tubule-cescending part, 
diffuse: - very slight M 0/10 0/10 2/10 "0/10 0/10 

- slight M 0/10 0/10 8/10 2/10 0/10 
- moderate M 0/10 0/10 0/10 8/10 10LJO 
- very slight F 0/10 0/10 8/10 10L10 0/10 
- slight F 0/10 0/10 0/10 0/10 lOLlO 

Decreased protein 
dro121ets, tubu1e(s): M 0/10 0/10 0/10 0/10 10/10 

Liver 
Altered tinctorial proper-
ties-increased eosine-
ph ilia, centri1obu1at· 

- very slight M 0/10 0/10 0/10 0/10 10/10 

9 15 
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Tobie 4 

Effect of Trlclopyr on Absolute Relative Organ Weights In Rots 

I I I Organ Absolutetgl end Relative (g/100) Weight 
I !Terminal I I I I I 

Dose I I Body I Kidney I Liver I Heart I Breln I Testes 
tmg/kg I I Weight, I 

1 
I 2 I I I I · I ·1 I I 

dayl I Sex I (g) I • A I I R I I A I R I A I R I A I R I A I R 

I I l I I I . . I I I I · I I I 
0 I M j289.!_15...f 12.08.!_0.1210. 72.!_0.01j7. 7Q!_0.56I2 .67.!_0.0910.83.!_0.03 J0.29_!.0.0211.8:5_!.0.04I0.63.!_0.021 :s.03.!_0.01j1.04.!_0.0l 

I I I I I I I I I .I . I 
20 I M 1270.!_18*~1 I I I I I I 10.67.!_0.041 I 

I I .1 .1 I I I I I I I 
50 I M 1283.!_18 l2.21.!_0.t:~I0.78.!.0.031 I I I I I I I 

I I . I .I .I I .• I I I .I .1 • 
250 I M 1253.!_12* I0.85.!_0.03.J6.82.!_0.29I 10.7:5_!.0.05 I I J0.7Q!_0.03J2.88.!_0.13j1.14,!_0.06 

I I I I I I I I l I 
o 1 F J163!? t.28.!_0.o7J0.78.!_0.o2J4.5Q!.0.3BI2.75.!_0.13Jo.5~0.o4I0.34.!_0.0211.68.!_0.04It.o~o.061 1 

I I .1 I I I I I I I 
250 I F j157!? 10.86.!_0.041 I I I I I I I 

I I I I I I I I I I 
I I I I I I I I 1. I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 

J! Absolute organ weight (In gremsl. 
lf Relative organ weight (groms/1001. 
l! N • 10 rats/group !N-9 for testes). 
~Only values that are statistically significantly different from 

control values ere Included. 
• Stetlstlcelly significant difference from control mean, a • o.o5. 
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Discussion 

The examination of the analytical results revealed that 
concentrations of triclopyr in the diat were within acceptable 

deviation from the target concentrations of 20, 50, and 

250 mg/kg/day dose levels. Some variation considered to be 
outside the acceptable limits was reported for the 5 mg/kg/day 

dose l·evel for males on week a and for females on week 5 and 

a on test. Nevertheless, these variations are not considered 
to have affected the outcome of this study. Although the 

stability and homogeneity of triclopyr in the diet has been 
shown in a s~parate study, the sponsor should submit that study 
(Landis et al., 19a3, Triclopyr: A 2-week dietary toxicology 

study in Fischer 344 rats), so that the claim of triclopyr 

stability and homogeneity can be verified. 

No mortality and/or clinical signs of toxicity were 

reported in rats treated with any of the four dose levels 
of triclopyr. 

Triclopyr administration resulted in reduced body weJ.ght 

gains in all treated groups of male rats compared to controls. 

The reduction in body weight gain reached statistic~l significance 

· in the 20 and 250 mg/kg/day dose groups starting approximately 
the third week on study and continuing to termination. However, 

the minimal body weight gain reduction reported in the male 

animals of the 50 mg/kg/d~y dose group does not ~llow for a 
clear dose-response relationship. Examination of the food 

consumption data indicates that the same dose groups that had 

reduced body weight gain atso had a corresponding reduction in 

food .consumption throughout the study. These results suggest 

that food efficiency remained unchanged in all groups, and thus 

does not account for the reduction of body weight gain in the 
affected groups. Additionally, the lack of any toxicity signs 

in the treated groups, leads us to believe that the reduced 

body weight gain in some treated groups is not directly due to 

triclopyr ~r ~· Possibly the odor of the test article and/or 

palatability of the diet containing triclopyr might explain 

these results. This issue is further complicated by the fact 
that no major adverse effects on body weights were seen in 

female animals. 

Histopathology examinations indicated that triclopyr 

administration results in the degeneration of the desce~ding 

proximal tubules of the kidneys in male aand female rats 
receiving doses of 20, SO, or 250 mg/kg/day of triclopyr 

(table 3). Kidney weights were significantly increased in 

male animals of the 50 mg/kg/day dose groups and in male and 

female animals of the 250 mg/kg/day dose grocp. Thus, hypertrophy 

observed in kidneys is greatly supported by the histopathological 

changes {degenerating tubules) seen in the kidneys of animals 
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treated with triclopyr at dose levels higher than 5 mg/kg/day. 
Thus, this reviewer agrees with the sponsor's assessment that 
effects seen in kidneys (increased weight, degenerative tubules) 

are directly related to the administration of the test article. 

The second histopathological effect observed in the kidneys 

of male animals treated with 250 mg/kg/day of triclopyr appears 
to be a secondary effect resulting possiqly from altered 
metabolic changes in these animals due to nutritional changes 

(less food consumption, lower body weight). Thus, the decreased 
amounts of protein absorption droplets in the renal tubules 
could be the result of less formation of ~lobulins in the 
liver and thus less amount released into the kidneys. It should 

be ncted ~e that since this reviewer does not believe that 
body weight gain reduction is due to a systemic effect of the 

test article this effect seen in the kidney is not believed to 
be directly relaten to test article treatment. 

Triclopyr administration also resulted in histopathological 

changes in the livers of treated animals. Thus, all male animals 
of the high-dose groups (250 mg/kg/day} had increased eosinophilia 

of the centrilobular hepatocytes. This histopathological change 

might have also been the result of altered triclopyr metabolism 
related to nutrition observed with this treated group. Liver 

weight for this group (high dose) was statistically significantly 

lower than controls, apparently related to lower food consu.nption 
and lower body weight observed with this group. The altered 

clinical chemistry values in this group, i.e., lower BUN and 

total protein and higher SGPT and SGOT might have also resulted 
from changes jn triclopyr biotransformation due to nutritional 

changes in the male high-dose group. 

The slight decrease in mean platelet count in male and 

female animals of the high-dose groups is not considered 
biologically significant since there were no indications of 
morphologic alterations in the hematopoietic s~stem~ 

Conclusions 

The present study has investigated the toxicity of triclopyr 

in F344 rats when administered in the diet for 13 consecutive 
weeks at dos~ levels of 0, 5, 20, 50 or 250 mg/~g/day. Although, 

body weight gain reduction was seen in male (mostly) and female 
rats, this effect is not considered to be a systemic effect of 
triclopyr. The majo·r effect seen in animals exposed to triclopyr 

was the degeneration of the proximal descending tubules of the 

kidneys in male and female animals administered either 20, 50, or 

250 mg/kg/day of triclopyr. Thus, the NOEL for systemic toxicity 

is considered to be 5 mg/kg/day while the LEL is 20 mg/kg/rlay in 
both sexes. · 

Classification: Core-Supplementary (Test article homogeneity and 
stability were not reported) 
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Project: 28-Day Oral Toxicity Study in the Rat with Triclopyr 
(Study Conducted Under O£CD Guidelines) 

Test Material: DOWCO 233 Aeid (99% ai) and DOWCO ~33 EGBE Ester 
(92.5% ai) 

Accessio11 t:umber: 259680 

Sponso~: Dow Chemical, Europe (Rotteram, Netherlands) 

Testin~ Facilit-y: Toxicol Laboratories, Ltd. 
Herefordshire, England 

Study Number: DNL/1/82 

Testing Period: September to October 1982 

Report Submitted to Sponsor: February 1983 

Materials and Methods: 

Male and female COBS rats of the CD strain (purchased from 
Charles Fiver, UK), weighing 60 to 75 g were used in this study •. 
t,lpon arrival, animals were examined for their health status, 
placed in polypropylene cages {five rats of the same sex/cage) 
and acclimated for 11 days to an air-conditioned room with a 
temperature of 21 + 2 •c, relative humidity of 60 + 10%, and a 12-
hour light/dark cycle. Animals were earmarked with a ··unique 
number for identification purposes. All animals received rQgent 
diet (SOS No. 1) and water ~ libitum throughout this study. 

The rats were randomly divided into seven groups, five 
rats/sex/group and administered orally (by gavage) for 28 
consecutive days-0 (group 1), 30 (group 2), 100 (group 3), and 
300 (group 4) mg/kg/day of DOWCO 233 acid (99% pur~) and 30 (group 
5), 100 (group 6), and 300 (group 7) mg/kg/day of oowco 233 EGBE 
ester (92.5% pure). Dosing solutions were prepared daily using 
0.25% Gum Tragacanth as the vehicle and administered to the 
animals within 1 hour of preparation at a volume of 10 mL/kg body 
weight. Control animals (group 1) received on.ly the vehicle 
{0.25% Gum Tragacanth). 

Animals were obs•!rved for signs of toxicity and mortality 
and the onset, nature, severity, and duration of toxic signs were 
recorded throughout the study. Bodyweight and food consumption 
were determined on weekly intervals until termination. Water 
intake measurements were not carried out. 
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Clinical chemistry and hernatolo<,:~y parameters were ev"lluated 
for each animal. Blood samples were taken at te.c.nination (after 
overnight fasting) from the retro-orbital sinus while the animals 
were under ligrt ethe= anesthesi~. The following parameters were 
measured' 

Hematology 

Hematocrit (PCV) 

Hemoglobin (Hb) 
Erythrocyte Count (RBC) 
Mean Cell Volume (MCV) 

Coagulation Tests 

Prothrombin Time (PT) 

Clinical Chemistry 

Mean Cell Hemoglobin Concentration 
(t-1CHC) 

Tntal Leucocyte Count (WBC) 
Leucocyte Differential Count 

Blood Urea Nitrogen (BUN) Chloride (Cl) 
Glucose (Glu) Calcium (Ca) 
Glutamate-Pyruvate Transaminase (SGPT) Phosphorous (P) 
Glutamate-Oxaloacetate Transaminase (SGOT) Albumin 
Total Protein Creatinine 
Sodium (Na) 1-Glutamyl 

Tran~ferase-{j-GT) 
Potassium (K) 
Bilirubin (Bili) 

No urinalysis measurements were carried out. 

At termination, surviving animals were sacrificed (by 
unspecified method} and necropsies were performed on all animals. 
Necropsies were also performed on anin.ale that died on study. 
Abnormal tissues as well as samples from the following tissues 
were preserved in 10 percent buffered formalin for subsequent 
microscopic examinationsz 

Adrenals 
Heart 
Kidney 
Liver 

Spleen 
Stomach 
Testes 
Thymus 

Bone Marrow 

Thymus and bone marrow smears were taken from females only. 

Samples of the tissues listed above were dehydrated, embedded 
in paraffin wax, sectioned at a 5 micron thickness, and stained 
with hematoxylin-eosin. Only tissues from male and female 
animals of group 1 (control), male animals of groups 4 a':ld 7 
(high-dose groups), and female animals of groups 3 and 6 (mid-dose 
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groups) were examined by a pathologist for histopathological 
lesionu. In addition, kidney, liver, and stomach were exami.1ed 
from f•!male ani.mald of groups 4 and 7. 

The following organs w~re weigh~d and the organ weight to 
bodyweight ratio was calculated: 

Adrenals 
Kidney 

Statistical Analysis: 

Liver 
Testes 

Wherever possible, data were subjected to analysis of variance 
followed by comparison of pairs of group means. Statistical 
significance was calculated frcm tables. 

Results: 

The two test compounds used in thi.s study, DOWCO 233 acid 
and DOWCO 233 EGBE were reported by the sponsor to have purity of 
99% and 92.5%, respectively. The sponsor, however, did not specify 
as to when these compounds were tested for purity and what the 
impurities were, especially "'ith DOWCO 233 EGBE. 

Mortality was reported only with group 4, receiving DOWCO 233 
Acid at 300 mg/kg/day (high-dose group). .Four out of five females · 
from this group either died .(days 11, 13, and 22) or killed in 
extremis (day 13) and one out of five males was killed in extr~mis 
(day 26). The only sign of toxicity observed in surviving treated 
animals (mainly ani~ls of groups 3, 4, and 7) was salivation. 
This effect was seen first on day 2 of treatment and persisted 
throughout the study. 

Bodyweight gains were for the most part comparable between 
treated and control groups. At termination (day ;g) the mean 
bodyweight of the triclopyr-treated groups differed from the 
control group as follows (reported as percent change from control)a 

Grou,e Dose (ms_l'kCJ.lda;i) Males Fema).es 

2 30 (Acid) -3.3 +3.4 
3 100· (Acid) +7.0 No chjnge 
4 300 (Acid) -7.5 +8.31 
5 30 (EGBE) +2.? -1.5 
6 100 (EGBE) +5.6 +5.6 
7 300 (EGBE) -7.0 -1.5 

!/ Only one animal 
-· 

Mean food consumption was for the most part comparable 
between triclopyr-treated and control groups. Higher food 
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consumption was reported with group 3 rnales (10.4%) and group 7 
females (10.1%) compared to controls. A somewhat smaller increase 
in food consumption was seen in group 6 males (5.7%) and in group 
4 females (7.9%). Although the food conversion ratio (efficiency 
index) was variable between the different groups during the last 
week on study (week 4), the overall food conversion ratio (week l 
through week 4) was comparable between the different groups in 
both sexes as shown below: 

Total Food Consumption (g/rat) Food Conversion Ratio 
Group Male Female Male Female 

1 768 556 22.1 13.3 
2 752 576 21.1 13.7 
l 848 560 22.6 13.4 
4 744 600 19.5 15.3 
5 780 568 22.4 13.2 
6 812 544 22.9 12.0 
7 744 612 20.0 ll.b 

A variety of hematology and clinical chemistry parameters 
were found to be statistically significantly different ·oetween 
triclopyr tx:·eated and control 13roups for both sexes. As shown in 
Table 1, however, there is no consistency in these changes and no 
dose-rasponse relationship was observed with any of the parameters. 

From the hematology parameters RBC counts in females of the 
high-dose group (EGBE, group 7) were statistically significantly 
decreased compared to controls while the MCV in males and females 
of the same group were increased. Clinical chemistry parameters 
that appeared to be affected by triclopyr treatment ~nciuded BUN 
in males of the high-dose groups (groups 4 and 7)e potassium in 
males of group 7, SGPT activity in females of group 7, and -GT in 
males of groups 5, 6, and 1. 

Gross pathology results did not reveal major differences 
between triclopyr-tre~ted and co~trol animals. The most predomi
nant macroscopic lesion reporteu in most groups was dilated 
pelvis in the kidneys. As can be seen below, however, this· lesion 
does not appear to be treatment related as no dose dependence was 
evident: 

Dilated Pelvis 
Group Male Female -

l l/5 2/5 
2 0/5 4/5 
3 2/S 1/5 
4 l/5 2/S 
s 0/5 2/S 
6 l/5 1/5 
7 l/5 2/5 

4 
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Effect of Triclopyr {DOWCO 233 Acid and DOWCO 233 EG~E) 
on Hematology and Clinical Chemistry Parameters 

-·--- , .... ,~~ , __ ., 
Acid 

0 30 100 300 
Parameter Sex Group 1 Group 2 Grouo 3 Grouo 4 

. 
Hematology 
Hemoglobin (g\) M 14.9+0.8 

F ts.o+o.9 16.4+0.6* 
MCV (um3) M 66. +1.1 - 68!,0.7* 68!,2.2 6 

F 61 +1.1 
HCHC (g\) M 35.2+"1.7 32.2;!:0.8* 
~(106/ul) F 6.sio.3 
~c 

Clinical Chemistries 
Bun (mg%) M 12.1+1.9 14.4+0.7* 

F 15.4+"0.9 19.4T/ 
SGPT (U/1) M 43 +-7.4 58 ±,10.1** 46±.9.8 70 .:t6.1*** 

F 39 + 9.4 
SCOT (U/1) M 88 + 8.1 103:!;.11·0* 
y-GT (U/1) .M 1. 9+ 1.6 

89 +-3.2 Chloride (tr.eg/1) F 
Calcium (mgt) M 9.S+O.l 9.2!,0.2* 
Sodium (meg/1) M 146 +t.S 143:!;.0.5** 
Potassium (~eg/1) M 4. f+o .1 
Total Protein (g\) F 6 • .(£0.4 6.0!,0.2* 

.--USigniflcantly different from controls, p < 0.05 
** Significantly different from controls, p < 0.01 
***Significan·tly different from controls, p < 0.001 
ll Only one animal 

N ..... 

30 
Group 5 

16.2;!:0.9* 

38.5;!:1.0* 

31 ! 5.6* 

71 +11.6* 
6.2+3.3** -

EGBE 
100 
Group 6 

16.4;!:1.2* 

37.9±.3.3* 

17.9+3.1* 
46 ±,T2.2 

4.4+2.9 
99 E 1.9• 

300 
Group 7 · 

69 + 2.9** 
64 I 2.8* 

5.6 ±. 0.3* 

14 .8!1· 7** 

64 + 7 .. 3*** 
60 Ito. 7*** 

5.4±.2.4* 
' 

4.5 + 0.4** 
6.0 I O.l* 
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Histopathological examinations revealed several lesions 
which occurred randomly in some animals of the control and 
triclopyr-treated groups. None of these lesions~ however, is 
considered to be of biological significance due to the lack of 
statistical significance and the absence of a dose-response 
relationship. Some of these responses (lesions), however, are 
noted below for the record: 

Grou) 
Histopatholocigal Lesion Sex l 2 3 4 5 6 7 

Hydronephrosis (Kidneys) M l/5 - - l/5 - - 1/S 
r 2/5 - 0/5 3/5 - 1/S 2/5 

Pyelonephritis (Kidneys) r 0/5 - 1/S 0/5 ·- 0/5 0/5 

roci of Chronic tnflamatory M 0/5 - - 1/S - 1/S 0/5 
Cell Infiltration (Liver) 

Organ weights were found to be in some cases statistically 
significantly different between treated and control groups. 
Table 2 shows that absolute liver weight for female animals was 
statistically significantly lower than contcols in groups 5 and 6 
while relative liver weight was lower in groups 2, 3, 5, and 6. 
In males, lower relative liver weight wa~ observed in group 5 and 
higher in group 1 compared to controls. Absolute kidney weight 
in males was statistically significantly higher than controls in 
group 3 while relative kidney weight was higher in group 4. 
Statistically significantly higher relative testes weight was 
observed in group 7 compared to controls. 

TABLE 2 

Effect of Triclopyr on Absolute and Relative Organ Weight 

12 :s I• ' I & I 1 
A A .. - I A I" R A I R I A I R A I A I A I R I A I R 

(\. tib'J41 .. di 
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)iscuss ion: 

The p~esent study has investigated the toxicity of OOWCO 233 
11cid and omo~co 23:1 EGBE (ester) in rat!i. Results obtained here 
indicate that the l'·O::ld form is relatively more toxic th.Hi the 
!Ster since tho HOT acid of the llOO mg/kg/day) resulte.J in ao 
?ercent (4/5) deaths of female animals and 20 percent (1/5) deaths 
~f male animals while no mortality was recorded with the ester at 
~he same (300 mg/kg/day) HOT. Thus, based on these findings 
!lone~ this ruviewl'Jr believes that the acid is more toxic than 
l:.he ester as c1pposed to the sponsor's conclusions that the toxicity 
)f acid and eater are not different. 

Data obtained from bodyweight measurements (mostly terminal. 
:>ody weight) shows that the HOT in males resulted in 7~5 percent 
and 7 percent lower bodyweights for the acid arid ester • 
~:espectively, compared to controls. The mid-dose teated (MDT) 
LOO mg/kg/day for both chemicals resulted in higher body weight 
[7' and 5.6\ in acid and ester, respectively) in mal~ animals. 
;ince the food conversion ratio was approximat'J~,l,.the-s.sme in 
sll groups, it appears that loss of weight in certaLn groups was 
iue to lower food intake

1
possibly due to food palatabi\ity. 

Data obtained from a variety of other measurem~nts did not 
~eveal any consistent indications as to the effect of triclopyr. 
rhus, although clinical chemistry, hematology, and organ weight 
(absolute and relative) measurements were in certain cases 
statistically significantly different between treated and control 
droups, no dose-response relationships could be seen with any of 
the effects. Furthermore, no gross lesions were seen in the 
treated rats and the histopathological lesions seen in some 
tis~ues (liver, kidney, testes) were not statisti~ally significantly 
iifferent from controls and no correlations could be seen between 
the lesions and the organ weights or the clinical chemistry and 
~ematology data. The aforementioned observations hold true for 
ooth compounds tested, i.e., triclopyr acid and ester. 

:onclusions: 

The present study has demonstrated that DOWCO 233 acid is 
nore toxic to rats than DOWCO 233 EGRE (ester} based on the 
Jbserved mortality. Thus, the NOEL for DOWCO 233 acid was 
:onsidered to be the HOT, i.e., 100 mg/kg/day while the LEL was 
the HOT, i.e,· 300 mg/kg/day (based on mortality incidence). On 
the other hand, no effects were seen in rats treated with DOWCO 
233 EGBE (ester) thus estab~ishin~ th& NOEL and the LEL at higher 
than 300 mg/kg/day the H~. 
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.a~stticationc ..... 
The present study is classified as core-supRlementarx mainly 

1e to the following deficienciec: 

1. The HOT (300 mg/kg/day) for oowco 233 ester was not tigh 
eno~gh to approximate t~ MTD. 

2. No urinalysis was conducted. 

3. No summary tables for histopathological le•ions were 
reported. 
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Subject: Subacute (3-week) Dermal Toxicity Study with Garlon 4 
in Rats (Note: Study Conducted Under OECD Guidelines) 

Test Materiat: Garlon 4 Herbicide, Formulation Code No. M4021 
(Containing Triclopyr, 480 g/L ai) 

Accession Number: 259680 

Sponsor: Dow Chemical Europe~ Horgan, Switzerland 

Testin~ Facility: Netherlands Organization for Applied Scientific 
Research, TNO. 

Project Number: B 84-0436 

Testing Period: May 9 to May 30, 1984 

Report Submitted To s2onsor: October 1984 

Materials and Methods 

Male and female SPF rats (Cpb: WU, Wistar random), 8 to 
9 weeks old and weighing 200 to 300 g for males or 150 to 200 g 
for females were obtained from the Central Institute for the 
Breeding of Laboratory Animals TNO (Zeist, The Netherlands). 
Upon arrival, the animals were checked for health status and 
housed in suspended stainless steel cages, five rats/sex/cage. 
The animals were acclimated for 7 days in a room with a tem
perature of 23 + 1 •c, relative humidity of 40 to 70%, a 12-
hour light/dark-cycle, and 8 to 10 air changes per hour. All 
animals received a standard diet (name not specified), and 
water ad libitum. 

One day prior to the initiation of the study, the animals 
(20 males and 20 females) were divided into four groups/sex 
(based on body weight), and housed individually in stainless 
steel cages. Cages for each group were colorcoded and each 
animal was identified by a six-digit number and an earmark. 
An area of approximately 30 cm2 in the shoulder region of 
each animal wa$ shaved using electric clippers. ( Application 
to the shoulder area was made on the premise that this would 
prevent the rats from ingesting the test compound orally since 
the treated area remained uncovered and the tats were not 
restrained.) Shaving was repeated on weekly intervals. The test 
material, Garlon 4, was used either undiluted (100%) or as 5 or 
50% (v/v) dilutions in water. A volume of 1 mL/kg body weight 
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/day, representing doses of 0.05, 0.5, or 1.0 mL Garlon 4/kg 
body weight was administered. The vehicle control group was 
treated with 1 mL water/kg body weight/day. The four test groups 
used are shown below as follows: 

No. of rats/group 
Test Groue Males Females 

1. Vehicle Control 5 5 
2. Garlon 4, 5% 5 5 
3. Garlon 4, 50% 5 5 
4. Garlon 4, 100% 5 5 

All dilutions were prepared·fresh daily. The test 
article was applied to the shaved skin (approximately 10% of 
the total body surface area) for 3 weeks, 5 days a week. At the 
end of each daily exposure period (approximately 7 hours/day) 
the treated skin was rinsed off with water and wiped dry with 
cellulose tissues (note: the exposed skin was not covered during 
the exposure period). All animals were inspected daily for 
general appearance, skin reactions, and signs of toxicity. Any 
skin effects were recorded for each group on days 1, 2, and 3 
and for individual animals at the end of weeks 1, 2, and 3. 

Body weight and food"consumption measurements were recorded 
on weekly intervals. 

The following hematology parameters were measured by 
collecting blood samples from the tip of the tail of all rats on 
day 15 for males and day 16 for females: 

Red blood cells 
Hemoglobin 
Packed cell volume 
Mean corpuscular volume 
Mean corpuscular hemoglobin 

Mean corpuscular hemoglobin 
concentration 

White blood cells 
Differential white blood cell 

count 
Thrombocyte a 

On day 19, after depriving the animals of water (24 hours) 
and food (16 hours), blood samples were collected from all 
animals and used inglucose determination. Urine was also 
collected from all animals during the last 16 hours of fasting 
and the urine volume and density were determined. 

For clinical chemistry measurements, blood samples were 
obtained from the abdominal aortas of all animals while the 
animals were under ether anesthetsia, and the following 
parameters were measured: 

Albumin Glutamic-Oxalacetic Transaminase 
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Alkaline phosphatase 
Total bilirubin 
Calcium 
Chloride 
Creatinine 
Sodium 
Potassium 

Glutamic-Pyruvic Transaminase 
Inorganic Phosphate 
Total Protein 
Urea 

After collecting the blood samples (day 21) all animals 
were killed by bleeding (via cannulating the aorta) and subjected 
to gross pathological examination. The weight of liver, kidneys~ 
adrenals, and gonads from all animals was recorded at sacrifice 
and the organ weight to body weight ratios (relative organ weights) 
were calculated. Samples from treated and untreated skin, liver, 
and kidneys from all animals and ad.renals from male animals were 
pres~rved in a neutral aqueous phosphate buffered 4\ solution of 
formaldehyde. Histopathological examination was carried out 
only on tissue.' diss'!cted from animals (male and female) of the 
control group and the group treated with 100\ Garlon 4. The 
tissues listed above were embedded in paraffin wax, sectioned at 
5/um, stained with hematoxylin-eosin, and examined microscopically. 

Statistical Analysis 

Data on body weights, red blood cells, thrombocyte&, clinical 
chemistry, and organ weights were evaluated by on•-way analysis 
of (co-) variance followed by Dunnett's multiple comparison test. 
Food intake and food efficiency figures were evaluated by analysis 
of variance followed by the L.S.D. test. Total and differential 
white blood cell counts were analyzed by the Mann-Whitney U-test. 

Results 

No mortality was reported throughout this study in the 
control or Garton 4 treated groups. A variety of dermal effects 
were observed in most of the animals treated with 50 or 100% 
Garlon 4 and are presented in table 1. No erythema, edema, 
scaliness, or incrustation were observed with the control group 
at the end of wee~s 1, 2, or 3 or with the low dose group (5% 
Garlon 4} at the end of weeks l or 2. Slight erythema was observed 
in all five male rats on the low dose at the end of week 3. All 
animals of the.mid dose group (Garlon 4, 50\) developed slight 
erythema at all time intervals examined (weeks 1, 2, or 3) with 
the exception of the male rats that developed well-defined erythema 
on day 21. All animals of the high dose group (Garton 4, 100%), 
with the exception of females at day 7, developed well-defined 
erythema throughout the st.udy (table 1). The occurrence of edema 
appeared to be minimal by day 7 in the mid dose group, but by 
day 14 all male and female animals of this group developed very 
slight to slight edema which persisted though day 21. With the 
high dose group slight edema was seen throughout the study (tablti 1). 
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Slight to moderate scalineas was observed in all animals of 
the mid dose group at all time points examined, while moderate 
to severe scaliness was seen in all animals of the high dose 
group (table 1). Ve~ slight to slight incrustation was seen in 
some animals of the mid dose group mostly at day 7 of the study. 
Moderate to severe incrustation was observed in animals of the 
high dose group on days 7 and 14 while on day 21 all five male 
rats and only one female rat had slight incrustation. Other 
effects reported-for the high dose group (only on day 21} included 
scar tissue (4/5 males and 2/5 females) and decreased hair growth 
(5/5 males and 3/S females). 

Mean body weights of male rats treated with either 5, SO, 
or 100% Garlon 4 were statistically significantly lower than 
the cont.rol group at study termination (day 21). · For the low 
and mid dose groups statistical significance was also attained 
on day 14 while in the high dose group statistical significance 
was seen on days 7 and 14. In female rats with the exception 
of the high dose group on day 14, means body weights were com
parable between Garlon 4 treated groups and control. Food 
consumption in male rats was statistically significantly lower 
than controls in the low and high dose groups on day 7 and all 
treated and control groups on day 14. No differences in food 
consumption between Carlon 4-treated and control groups were 
seen in female rat~ throughout the study. 

The overall Food Conversion Effciency (day 21) was found 
to be statistically significantly lower than controls in •11 
Garlon 4 treated. males and the high dose group females. 
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TABLE 1 

Der~~al Effects of Garlon 4 in Kale and f'eMle Rats 

Day 7 Day 14 

·Dose ISexiErytheaa!Edeaa!Scaliness Incrustation,&rythema 
Level 

1/ 
. Control-, M 0/S 0/5 0/S 0/S 0/S 0/5 0/5 . 0/5 

0\ 
F 0 0 0 0 0 0 0 0 

I I ;carlon 41 M I 0 I 0 I 0 I 0 I 0 I 0 0 0 

5\ . Ll_o 0 0 0 0 0 Q 0 

+ ... ++ ++ + + + ... 
;carton 4f K 5 J 5 3 5 5 5 2 

' SO\ ... ...... + + ++ + , 5 0 s 3 5 5 5 0 

++ ++ ......... ....... + ..... t+ .......... 
:oarlon 41 H s 5 5 5 5 5 5 5 

t 100\ ... + ........ ....... ++ ++ ++ .......... 
f p 5 5 5 5 5 5 5 5 

1/ Nuaber~nimals with specified effectJtotal nuaber of aniaals examined. 
2/ + denotes severity of specified lesion (see attached legend for full explanation). 

c;..,) 

w 

" 

I 0/5 

I 0 

I 
+2/ 
5 

0 
...... 

5 
+ 

s· 
++ 

s 
++ 

5 

Day 21 
' / 
i 

Incrustation · 

I o1s I 0/5 I 0/5 

I o I 0 I 0 

I 0 I 0 i 0 

0 0 I 0 
...... + l + 

s s 2 
+ + 

s 5 0 .... +++ ++ 
5 5 5 

++ ++ ++ 
5 5 1 

0 
0 
U1 
~ 
0'\ 
........, ~ 
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Mean relative organ weights in male rats were for the most 
part similar between Garlon 4-t.reated groups anrl control. A 

statistically significant decrease in relative liver weight was 
observed with the low dose g;oup (5\ Garlon 4) but not with the 
other tnated groups. Thus, no biological significance ia attached 
to this finding. In females, a atatistically significant increase 
in relative kidney weight waa reported with the mid and high 
dose groups with numerical increase aeen in the low dotJe group. 
Theae results suggest a doae-reaponae relationship. 

From the hematology parameters meaaured on day 15 in male 
animals only the white blood cell counts were statiatieally 
significantly lower in the low dose group as compared to controls 
(table 2). In females (parameter& measured on day 16), a atatie
tically significant decrease in red blood cell counts, hemoglobin 
and packed cell volume was observed with the high dose group as 
compared to controls. Differential white blood cell counts 
also revealed that the percent lymphocytes in the ~ow dose group 
was llltatiot.ic:ally significantly d.'tcreaaed while in the high doee 
group the percent monocyte& were etati&tically significantly in
creased when compared to controls. A numerical, but. not. statis
tically significant, increase in the percent neutrophil& was al&o 
observed in females of the low and mid dose groupo. 

Clinical chemistry measurements, performed on day 21 (day 
19 for glucose) revealed that various parameters were statistically 
significantly different between Oarlon 4-treated group and controls 
aa ahown in table 2. The statia~ically significant increase in 
blood glucose concentration in male rata of the low dose group 
does not appear to be of any biological significance since auch 
increase waa not aeen with higher dose levela. Increase in 
glutamic-oxalacetlc transaminase (GOT) activity in males appeared 
to be dose-related attaining statistical significance in the 
high dose group. nose-response relationship was also observed 
in the increase of glutamic-pyruvic transaminase (OPT) activity 
in both eexee although the increase did not achieve statistical 
significance (table 2). Total protein was statistically signifi
cantLy lower than controls in the hi9h doae group males while 
albumin waa atatiatically significantly lower in all doae groupe. 
Creatinine was ata_tl.atically aigni ficantly lower in the mid dose 
qroup femalea ae compared to controls but not in the low or high 
doae groupe• In malea, aodt.um and calcium levela were atatia
t.ically lligni.ficantly (Ufl!ercmt (higher for sodium. lower for 

calcium) in all Garlon 4~treated groupe as compared to controls 
while chloride wau statistically significantly hi9her in the 
high dose males. 

The two urinaLysis parameters measured, i.e., urine 
volume and density, did not show major dlfferencea between the 
Garlon 4-treated and control groups in either sex • 
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TABU! 2 

Effect of Garlc:n 4 m tlel!li!tol.o;ry an:1 
Clinical Chflr.1i11Jt.ty Pa~ra 

wee (I Garl.On 41 

rnmeter 

nato!013Y 

lte blood oeUa (10E9/L) 

1 blo::d cella (lOE12/L} 

noglobin. (smol/L) 

::kad cell voll.lmlill.t {L/u) 

cal 0\errd.st::;£ 

· (nt~el/L) 

r (U/L) 

r (U/L) 

1 protein (0/L) 

·EG/t.) 

tinine (1.1\'01/L) 

um (tm'Dl/L) dL 

l 

lo 

c:ium (JmOl/L) 

r:ide (smol/L) 

Sex 

M 

r 
p 

, 

-t-1 

M 

M 

p 

M 

M , 
-M-

M 

M 

0 5 

1/ 
16.&_!.0.7 u.o·~.a 

7.()+().2 7.~.2 

8.C);!9.l 8.~.2 

0.458+0.007 0.450+0.007 

3.2+0.1 3.7*111-+0.0 

57.8+2.7 60.9+1.8 

43.3+3.4 45.6+1.9 - -
43.4+2.4 47.2+4.0 - -
60.2~.3 59.7-+0.7 -
33.7+0.6 30.3**+0.6 -
61.fl!l.3 60.fl!1.2 

145.7+0.4 148.0 .. +0.4 -
2.39+0.02 2.29*-+0.03 -
97 .1+0.4 97.2:!,1.3 

s't.auatlCAity ci.g:nificantly different fran o::ntr:ol. 
*P ( Q.QI) 

**P < 0.01 

50 

14.7+1.1 -
6.8!9.1 

8.8:!..'0.1 

0.445!0.005 

3. )!0.1· 

67.0+2.6 

47.1!2.6 

49.7!,6.2 

58.6!,0.5 

28. 7*'*!9· 7 

56.8*!,1.2 

148.4**;!_0.5 

2.25**+0.02 

97.4!_0.1 
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100 

16.6!0.7 

6.0**19·1 

8.0**;!!.).1 

0 .420***~ .oos 

3.1;!9·1 

70.9*+5.0 

49.4+4.6 

51·4!6·1 

57.2•*!0·6 

30.0"'*-+0.4 -
60.2!_0.9 

147.9*'*~.4 

2.26*'*.!,0.02 

101.5 .. -+0.6 -
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Oroes pathology performed on all animals at necropsy 
did not reveal any statistically significant differences in 
macroscopic lesions between Garton 4-treated and con~rol groupe, 
other than the akin changes discussed earlier in this section 
(&ee table 1). 

Histopathological examination revealed a variety of 
lesions in the akin of treated animals but not in any of the 
other organs examined. Table 3 (abstracted from the original 
report) uhowa the incidence of different akin lesions in treated 
and untreated groups of both aexea. The incidence of acanthogis 
in both aelUUJ waa statistically significantly higher in the mid 
(SO\ Garlon 4) and high (100\ Garlon 4) dose groupe as compared 
to tlHI corre•ponding controls {table 3). The total incidence of 
subepithelial mixed inflammatory-cell infiltration waa alao 
'ltatbt.icall.y eignificantly higher in the mid ( S/5) and high· 
(5/5) dose group males and in the mid (4/5) and high (S/5) 
dose group females compared to controls (0/5). Other akin 
leaions observed in treated animals that were numercially but 
not statistically significantly higher than control& tncludeda 
Focal foLlicular mixed inflammatory-cell infiltration (alight) 
(0/5, 2/5, and l/5 in male and female controls, high dose 
male• and high dose femalea, reapectively)r epidermal necroeia 
(0/S and l/5 in control and high dose male group, respectively): 
cru&ting (0/5 and 2/5 in control and high dose male group, 
rEullpectively). 

Oiucusaion 

The preaent. study haa inveat.igated the dermal tod.city 
of Oarlon 4 in male and female rata. Several compound-related 
effecta were observed mostly in animals treated either with 50 
or lOOl Oarlon 4. Oarlon 4 causes alight akin irritation to 
.male rata: at the St doae level, slight to moderate akin irritation 
to both tutxe& of rats at the 50'6 doae Level, and aevere skin 
irritation in both sexes at the lOOt doae level. It appears that 
akin irritation increases with dose and number ot applications 
and the male rata appear to be alightly mo~• auaceptible than 
female rate. 

Body weight gaina on day 21 were atatistically significantly 
tower in male rata in all Oarlon 4-treat~d groups aa compared to 
controlll.. At. the 11ame time food c:onaumption by the ll&m« Garlon 4-
t.reated tnalt!a lUI statistically significantly lower then cont.roltl. 
The overall food converaion efficiency of these animala waa alao 
atatiatic:alty signi.fic&ntly lower than controls. Theae results 
auggeat that formal.e rata, Oarlon 4, probably because of ita 
irritant effect on the 11\!;i.n, d•cre.\fU!II the animal• • food intake. 
The lower food conversion efficlenc:y reported for these animals 
cannot. be ex()lained with the available dtlt.a (i.e., none of the 
clinical eigne reported can account tor thLa finding). 37 
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HematoloqicaT. changes that could be attributed to Garton 4 
application were ol:auu:ved only i.n the high docut CJI:'OYp femAle& 
as ct statistically td.t;~niticant decreaeo in red blood celL counts, 
hemoglobin~ an4 packed cell volt.un.e. The••· recttulta migh-t. suggest 
~tome interference of Garton 4 wt"t.h tt.u~ hemopoietic ayat.em.. 

Regarding c:lin!c:al c:hemiatry parameter& it appears that in 
male rata a weak doee-reeponae relationship w~• seen in the 
increaee of GOT and GPT activitiea in plasma. However~ the 
bJ.olot;Jical dgn!ficance of this trend cannot. be ••t.abU.ahed ainc:a 
no hht.opat.holo9ieal. chanc;e• (leeton•) were seen in tl\.ct l.ivera of 
the treated animate. tt ia poaaible that theae chant;Jea (inc:reaaed 
GOT. anti OPT aetivitiee) ff14Y' be aaaociat.e•i wl.th tho nut.rition&l. 
atatua of the animate (deproa•od food intake, low conversion 
affieiene-y-h The deer•••• in albumirt tin ~tu~le rato) and henco 
in total protein (woak doae-roaponGo) may also bo associated 
with the nutritional status of tho animala sine• no hiet.opat.ho
logieal ehangoa were aeon in tho liver or kidneys Which could 
explain thl.a uo~r••••· Statistically aignificant l.nereaae in 
aodium and. deerea111e in calcium in alt male treated qroupa wcu:e 
attributed by tho authors to the low food intake and low food 
oftieiency by thoao animals rather than any direct effect of 
Oadon 4 on these panmcstera. 'l"htt lllotathtic:ally aigntfieant 
1neroaae in chloride in male animals o! the high doeo c;roup can
not. be e~eplaine<l by the nutritional. t~tal:.t.ts of t.he ani1v<alat and 
ite biolo9ic:al. aign·ificltrlce ia unknown~ 

A doae-reaponae relationahip waa obaerved in the increase 
of relative kidney weight in femaLe animala. However. the 
toxicoLogical ai9nificance of thla finding cannot be established 
aince ~hia change wae not aaaociated with any treatmont•reLAted 
hiat.opa.tholo9ical. leeiona. Furthermore. thu two urine parameters 
tn'ea.aured (volum• and denaity) were not. cUfftu·ent. betweeu\ the 
Garlon 4-t.reatod 9roup and cont.r6Ta. 

Tho hiatopatholoqic4L teaiona (aeanthoa1a and MUbepithellal 
mi•~d inflamm.tory-eell infiltration) aeen Ln the skin of male 
and female animale ot the mid and hi9h doaa qroupa are conaidored 
to be the dh'eet. efteet. of O~u:lon 4 tnatment. Tho hiqh S.ncictenc:o 
of acant.hoaia ( 100\ ot male anti female aniN l.a) • which b the 
reault of proliferative ehanqoa of tho troat~d skin. aug9estu 
that O&rlon 4.1• a strong topical akin irritant.. 

u 
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Conclueiona -- -
The r.esults of t.he pn11ent. at:.udy indicate that Oa.rlon 4, 

when applied on t.he akin for 21 conaoc:utive days~ reuulte in 
a variety of teffects in male and fern&lo rata. In male rata, · 
the NO!t. itt cc:mside .. ed t.o be lower th-"n 5\ the lowe111t. dc:uae 
teat.ed based on its adverue effect on body weiqht. and skin 
irritation. In female rata ~_NOEL is considered to be the 
S\ dooe level and thft LEL the SO\ do•• level baued on akin 
h:rit.ation ftnt:i hJ.at.opat.hologic:al c:han9tUJ (ac:ant.ho•l•). 

£.!.!!lsi ticat.ion 

The p~e•ent •tudy is clasaified as Core-Mini~um (inerta 
used in the formulation and/or impurities were not supplied to 
the Aqenc:y) .. 
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Project• Subacute (3-Week) Percutan~oua ~baorption Study 
with Garlon 4E in Albino Rabbits. Part II: Repeated 
Treatme't with 2.1 mL SO percent Aqueous Garlon 
U!~kg Body Wef9~f (Notes Study probably conducted 
un er o~CD Gu de ines.} 

Teat Materialc Garlon 4E (4021) Herbicide Containing 480 9 
TriclOilyr/L: Lot No. MMO 414021. . 

Accession Nor 259680 

Sponsors DOw Chemical Company Ltd., NorfolK. U.K. 

Testing Facility: Netherlands Organization for Applied 
Scientific Pesearch, TNO. 

Report Number& VSl.Sll/212063 Project No. ,Sl/2063 

Testing Period: September 1981. 

Report Submitted to Sl?OfUJor:a December 1981 

Materials and Methodaa 

Two young adult female New Zealand White albino rabbits 
weighing 2.91 and 2.9S kg# respectively. were used for the 
study (age and source of animala was not reported) •. The 
animal.& were kept in individual cages in a rotJm with a 
temperature of 18+2 •c and had free access t.o standard 
laboratory rabbit:. -diet. (name of di~.~ not apeeit.led) and tap 
water. 1~e day prior to the lnitiatlon of treatment 
approximately 10 percent of the body surface of each animal 
(bacK and flanka) waa ahaved uaing electric clippers. On 
daye 1~ 7. 14, and 21. the animals were weighed, put in 
remtralninq boxes und their bladders empti~d uaing a catheter. 
Oor:lon 4E (a cluar bro..-. liqllid) waa diluted {ltl) with water 
and applied to the uncl~·<Or:ed ahaved a'ktn at. a volume ot 2.1. 
m~/kg body weight.. The animals were ~opt in restraining 
boxea for 24 hours without food or water and at various 
int:.ervah their bladden were omptio't ueinq a CAtheter. The 
urine aampJ.eta were at.ore•1 in a frettzer until analy~&llld for 
trictopyr content uatng the EC-GLC procedure. The recovery 
of added triclopyr waa determined to be greater than 93 
perc•nt. 

on days 2 to 4. e t~ 1.1. and 15 to 19 the anim~la wer• 
treated with diluted Carlon 4E in their individual cages and 
had free ~ccess to food and wat~r. To prevent animals from 
licking the chemical from the treated skin aJ.l animals wora 
nec'k collars ciurlng expo•ure. Garlon 4F. was applied to the 
akin on a daily baaia, 5 days a week for J weeks at a dose 
equivalent to 500 mg t.rlclopyr/'kq body weight. 



005667 
During the study the animats were observed for clinical 

signs of toxicity and mortality. At the end of the study the 
rabbits were killed undor Euthesate anesthesia by exsanguination. 
Samples of the treated skin were collected and fixed in a 4 
percent neutral phosphate-bufftred formaldehyd9 solution for 
histologicAl examination. 

Reeulttu 

The present study has inveatigated the dermal abaorption 
of Carlon 4£ in rabbits after repeated exposure for 21 days at 
a dose equivalent to SOO mQ triclopyr/kg body weight/day. 
According to the authors, at the early stages of exposure the 
animals developed moderate erythema and alight edema of the 
treated skin. After l week of treatment and throughout the 
rest of the study both animals showed stiff and necrotic 
skin. Body weight remained unchanged in t~e course of. the 
study (Table 1). Cross pathological examination of the 
treated skin revealed scalinees and necrosis (Table 2). 
Microscopic examination of the skin revealed several treatment
related chang~& in both animals consi6ting mainly of slight 
focal or diffuse acanthosia and moderate focal or diffuse 
hyperkeratosis (Table 2). These changes were characterized 
.by epithelial hyperplasia and inflammatory response. 

The amount of Carlon 4£ absorbed from the skin (as 
determined hy the amount of triclopyr excreted in the urine) 
was estimated at four time pointe (day l, 7, 14, and 21) durinQ 
this study. Aa shown in Table 1, the excretion of triclopyr 
into the urine~ as percent of the total dose applied varies 
with the animal and the number of expoeurea. On day 1, 6.7 
percent of the doae is excret~d is the urine and on day 7, 
13.9 percent. · 

The hioher excretion after repeated expoaure (day 7} 
mi~ht be due to increased abmorpt1on resulting from akin 
injury. On day 14, 9.9 percent of the dose was excreted in 
the urine while on day 21, only 3.7 percent waa excreted. Tho 
low excretion reported for day 21 might be the result of 
decreased absorption due to ext~nstve nocroals of the trv~ted 
skin (thus forming a barrier for Carlon 4E absorption). 

The averao- excretion of trlclopyr in the urlne aa 
percent of the total dos~ applied to the akin waa 8.5 percent. 
This figure la comp&rable to the figure {8.9\) obtained 
from a similar etudy (R@po~t No. V81.510) where Garlon 4~ 
(50\ dilution) was applied to the akin of female rabbits for 
3 weeks at volumes of O.S to 1.0 mL/kg/day (equivalent to a 
dose of 12S or 250 mg trlclopyr/kg body weight/day, respectiv~ly. 
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Conclusionsu 

Under the eonctiti.ona of the present study, dermal 
application of 50 percent aqueous dilution of Carlon 4E at 
2 .. 1 mC./kg/day (equivalent t:.o ~00 mq/kg/day) to fllllllale albino 
rabbits, results in approximately a.s percent excretion of 
trtelopyr in the urine within 24 hours. Repeated dermal 
expoeure app~ars to have an eff•ct on triclopyr eKcretion in 
the urine (an~ hence absorption from the akin) depending 
possibly on the 8tate of the •~posed skin. Exposure to Garlon 
4E also reeul ts in various skin etfect• tnelud in<J erythttm.a, 
edema, scalinesa, necrosis, and epithelial hyperplasia. 

Chad fie at ions 

The present study ia classified a& Core-sueQle~e~tarl 
because of the following defficienciest 

l. vnly two ani~als were used. 

2; The authora did not estim~te.e thfil total recovery of 
Garton 4E Dy rakinq into account quantiti•A of 
triclo~tr retain~~ Ln th• tis•u~s, •~areted in tece~, 
or remaining on the application aite. 

l. The Gtabtlity oe Carlon 4E in water at room temperature 
for up to 24 hours waa not reported. 

4., No control animals wer-e UIUtd. 

5. No ineormat1on waa reported on poaaible tric1opyr 
~•taboLLteo pre•ent l~ urine • . 

The above deflelencles were alao •••n in a almllar study 
(CtVO Report Vijl.510) where female rabbita were e~poaed (for 
l weeks) to SU percetnt Gar:lon 41!! .u. doue hwols of 12S or 250 

mg/kQ/day (or a volume of o.s or 1.0 mL/k9/day). 

l 4J 
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Subjectl 

.. 
Subacute (l-Week) P•rcutaneoue Abaorption Study 
with Garton 4E in ALbino Rabbit&. Part t& Repeated 
Treatment with 0.5 ~nd 1.0 mL of 50 ~ercent ~ueoue 
~a.r5otf3EZB~~~o:~!g;~i!@if· · ·ciilote c thu!ly prob4bly 
eon ueteJ un er u dolinoa.l 

Teat Material• Oarlon 4£ (480 9 trielopyr/L). 

Aceeaaion Numbera 259660 

Ne~h•tl~nd~ Or9~nts&tion tot Applied 
Setenti tic: Rot~~earc:t •• l'tt<J. 

Refc!<Urt N~m~'!.!,t Vbl.H0/2. ~O<U Project No. ~~l./a06l 

· T••!:.L':i Pe rio1h fhtptemb•n 198 t 

~'Ror~.!~~~itte1.to IRO~!~~t November •tat 

Mat.erit. ~• And Meth0d1u· 
...- .. u .. l! f w.-.. •• • •-

Four tema1a New Zeal~nd Whit- albino rabblt• woiqhinq 
2.7, 2.9. l~2, and 2.9. resractively. w~~~ u•ad for thio atudy 
(a9e and aour:ce of anim.tl.a w• •ff not. t41J1Chtt,.l). The &nimala 
wero lu1pt i.n individual c:aqet1 in H ,, am with a temperature of 
Ul•~ •c and of!ftu•tttl llt:.IUldatrt lab ra.tory diet>. (nam• ot tHat. 
not:' ·~,eet.tted) and otat.n& ad U.bhum~ Thte !lay before t.tut 
tnt.t.iation of tuu.nent approdmat.oly 1.0 ptu·c:ent. of th• body 

IIIH"face of oaeh anJ. •14 1 ( bM::k) we• Mh&vtu;l ua1n~2 elegt.ri.a 
c:Uppera. On gya l., 1,. 14, and iU. al.l animal.a wen·• weiqhtu:l,. 
ptn.e•d tn. ··••t.ntn.l.n'J boua, and theLr bLllddon emptied udn1 
1 cat.hoter. 11\li anitMle wceua tlHtn <Hvi.!t~d .lnt.o two \U'oupu. 

two an•m•ta/9roup and their uncov~rod eh&ved akin waa axpoaced 
t:.o elther o ... mt. ot !io pere.a'Oi""75tutt'on "ol' ou·ron 4t!!/kg body 
weight (gl"ou~ t) or t mt. ot ~o p~tr.ent 11ol.ut.!.on of? Otu•l.on 
4£/lc!J body wetqM. (I) roup U). The AnirM. tit w•r• kopt in. 
reot.rainin9 bo••• for 44 hours without fQod or wat.or and at 
various int.ervata du~in; ~hia period theLr bladdero wero 
empt.ted uoJ.nq a cl\t.het•t• 'l'h• urll\tt tuunplea c:ol.t•u:t.ed trom 
tittt<:l\ animal. w~tr-. anaJ.ywuut l.4t.or ~oC' t.et.clopyr content \Utt•'<J 
t.hlt ~tC-at.c proc:ed\u:e. TeL.: Lopyr rwcovery ( op1.ket1 aAmpl.cut) 

w~a d•tt.ermtnot.t to b• <Jr••t•~ t.han 9J ptU'cunt:.. 

All Animatl w•r• ret.urn•d to t:.h•tr lnd1vtdual. c:AqeA 
whttre t.hoy w~rCJ trtJl'lt.~~ wlth tho C:t'H'r:cuapond.ln•:J votutno of llO 
percent. tktr-lcm 4lt on dayta l t.o 4, n to u. anl1 1.!1 to te. 
During t.he1Ht daya aU. ant.tMb W<'H."t!l " n•ett C(jP~«: to pr:~vont 
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them from Uekino thct test matedal from the tu.u:.ed 1kf.n. 

1'ho anht.tla wer:e tceatli!d d.tily, 5 d4yll 11 Wt!Utk for 3 weelua 

with ~arton 4E At dooea eerreapondino to 125 (Qtoup t) or 250 
mo (;roup tt) t~ielopyr/kQ body weiQht. 

'l'hrouqhout tl'uJ atudy, AU ontmala wer:11 ol:uaerved tor 
mortoUty, toxicity, ond local ekin re.tettiona. At tcu··mtnatton 
of the atudy the ontmalu were kl1lod undet !uthoaato aneatheala 
by ex•anQuLnAtlon. Sample• of the treAted ak1n wero coLlect•d · 
;and Uud in a 4 ptu•r•nt neutral phollph~&te-tu~Heud fotmaldohydo 
aolutton for, hiatoloqteat eaamination. 

lhtiSttltiU --
The preaen~ study haa inveattoated th• dermal abaocption 

o£ Oorlon 4£ in rabbits after repeated appticatLona foe 21 
daJS at two doao levels. The author• r•ported that • variety 
of cttntcal signa oe Carlon 4m toxtctty were seen 1n all 
tre&t.~<Hl anlmalllh Afur the tnit14l cnpt.HIItU:'tt pedod. antmala 
of both oroupa ahowed alight to moderato erythema and alight 
ed•m.t.. At l~aur •upcuH&t'e pe~rtoda and by day 21,. fiUf.'VhinQ 
~abbtt8 ahowftd tho followtnq dorm•l effect•• 

Group I (0.5 mL of 50t Carlon 4&/ko/day) • 
$caltn••• and slight n•c~oata. 

Group tt (1.0 mL of 50t Carlon 4E/kQ/day) • 
Sealineaa. alight to dltttnct necroaia and 
eome dee~••••d hair orowth. 

Motet One rabbit from group t waa ktllod on day 4 of the 
atudy after exhib~ttna decltntna health 1 probably due to 
pne~aon.ta, accorcHno to tthJ aut.nor:a .. 

The amount oe Carlan 41 aboorbwd from th• akln as 
.determined by the cunount al! t.rtclopyr •.uct;i!Jto<t tn Uf!'tno wa• 
eaetmated At four time polnla (day 1. '• 14. and a1, durtno the 
ttudy for both doeo oreupa. Oat• proaentod tn Tabte 1 
(.tbatucud from tho ortgLnal t'eport) Bhow thAt wtthtn 24 
houro after ••poaure (day 1) 10 poreont ot tne total coao 
appttod ta excreted tn the urlne oe oroup t rabbltG and 7.~ 

percent excreted l" tho utlna of oroup tl rabbit•. At tater 
time pointa tday 1. 14. and 21) tho percent trlclapy~ oKcrot•d 
in tho urlne w•• conalatontly lower ln group t tonly l animal) 
and conalatently utlohtly ht;h•r in ;roup tt r•bblt"• The 
ovenU (Avoraqe of the 4 ttme potnu) t.dclO\?Yf' ••c:rouon ,Ln 
urlno W38 appro~lmately e pot~ent And 9 porcont of th• tot4l 
doo\! tor: group t and group U .tnlmda, l:''t~p~u·H:iv•lv. 'tht:HIJO 

r•~utta luqqQ•t that. for qroup tt an1mato. t•po~ted d•~m81 
exposure u~oe not havo a a\gnLf1eant •ff~ct on tho •mount of 
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tdclotwr: ab~orbttd and ext:reud in the urtnt~t. For orour;. t 
antm~l•, ALthouoh rQp~at•d ••P~Gue~ 4PP~•~q ta lower 
•LgnifLcantly tn• •maunt ••cc•ted in 1ft~ u~ine (d&V 7 and 14), 
theae rceulte ar• baaed aft data de~tvcd £rom & atn;le animAl 
•nc:S thua UuJth •t;nU Lc«~~nctrt h not kf\own .. 

All wtth f.t•U'lti'U' det:UUJl llbtiOt:tilt:ion fltUdhHI whh tr:t<:lQ$)Vl" 
(ll4rpOirt: No. VIU.l24t Rei,~OC't Nth V&J..422) thtll euthtU'fi «tQUUit 
th• percent trlclopvr axe~eted tn th~ ur:tne to the per:c~nt at 
th• t~ta1 do•• abaorbed th~euQh the Bktn. Thia r:ovlewer: doe• 
nat. aqree wtth thil ••~umptien stnc• th«t author:• have nat 
prevon thie oqualtty (alma oee comment• tn atorementtoned 
eaclter d•rmal ab•oeptlon atudLea). 

••••d o~ data or•••nted here. the authora ecnelude thau 
del."fft~tl t~b!JorpUon ot G4t:'lon 41! ( :J ... butolyothyt flfit.4'1&- el!. 
t~tetapyr) ta apQ~oalmately se¥entoLd hLoh•r than that of an 
aqueous •u•oenaton of trtetovyr. AtthQugh there mtQht be 
IOdUit vaUdhy ln thh conetuaton (wh•n btuutd Mtt:"tctly on t:h•· 
pe~eant total doee excreted tn urine) the aur.ho~- have yet to 
~nphtn how,. in.the oarU«H!' ttudtoa UhtpOC't fife. VtH.lll and 
Vl1.422), they were aDL• to 4pply aver lO mL of trletepyr 
su~p•n•ton an a mmAlL ar•.t ot ehe aktn with~ut m~jor loaae• 
(r:unotrn .. H. ill tt\o optnion ce th1e roviewetr t.hat:: moat t1f! 
the JOOO mq trtelapyr ~DPllod to ~he Gkin c~m lO mL su~penslon) 
nev•r ~•m• In full cantact wttn the Gkln ard thud had no 
ehttru:• to be abliiOt:bed. Thua, tho p.:obhm t)t applyLnQ 
ltgn~flcantly dtfeerent volumea to th• akin between thta and 
the pcevloua atudt•• (dtffer•nt p~otocola) 4nd the tatlure oe 
the autho~s to account tar the totaL recnvery of the app&Led 
doae Un aU atudiet~J make th•Lr eoncluatono qucuattonabli!i. 

Oro•• ~atholooy eMamtnatton (table 4) did nau rev•al any 
ureatment•relatted chanQfU othcn· than aki.n trr:itaUon <htlictribod 
Abovee tti!Hr.~t:uatholout<'al eaamtnutt·H'I of the tr••t•d· mktn 
ftt\HJJtthd a VIU'.htty of t.i:eotro~~tnt•r•iAtlfd eh.anQ•~ tn b()th tto_,• 
ql'oupa All •••n 1ft Talll• ;:. 'fh.tflle ch~Anu•• inc ludedl aeant.hoe tu 
taliUht in· low d~••• m~t•rato in hLOh doee oroup)t hypof~eratooll 
( 1 Uont tn low csoao. modouu t n h lQh d<:u'£• ornup) t pault•utollllll 
CaU.,;ht. in 1\lQh doae orou~)J od•m~ in th., dormlM (14UQht ln 
both doae oroupa)J And c:ruau ttn hloh do•• oroup). NtHau 

The3o ch•no•• 1wen on tho treated •kln (macroacoplc and 
mh:ruacoptc) eotH\Ot. bo ov~tlu•t•d tullv alnc-. t\o vehlclo 
control valuoa h.avo baen auppLl•d by the auchora. · 

~~.ns.}.usJ o~! t 

DAtA preaetnod tn t.hla mtudy lndtcat• th.au 

1. Tt\·t~ porcvnt:. nf tho tt1Ul dotte abaorhod ft'nm tho tkln 
and ·~cr•ted ln tho urlne ~~ trLclopyr waft ~pproKl• 
~Atolv tho M~m• batw~~ton tho two dnao qroup11 and 49 
account•d for t to 9 p~re•nt of the a~pll•d dose. 

• 
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2. R.ep•at:.•lrtJ diitrtftd ""'potu.aru to Carton 41Z (~ttttHte- tow or: 
hLt.,;ll dOiilll hv~tL) tHJ n1.".lt t;04rt<J~>t tt\s dQ#rm.ct 4b~tJt'!.)eLQf'l. 

l. R•ptt4t.llh1 dOt:'ffllll. GlCt)Ofii.U."tt t~ Oar:-tcn. 4fJ t:llfflult:a i.fi, 
ttl. LtJ.ttt to mod41H~.ttc~ •u:vtn~a ttn4 d 1\lht:. ~~td.ma, aa 
~•LL •• opLd~~trm41 d•Q~n•rat:.Lon and ~~~~Ltll•L1•L 
hyp•rptaaLa. 

~.•l' ~sau.l!m• 
Thct l)r.'tt!lent lit.tJdt l!i at.t.~u U l4td All '2.td!.t"-Rlt~'lt'HHUX 

(Cor d~~tHcunc:t.el tHt~au~ua 41DOVfl). 
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~t · Study M ttut P~treut.&neooa Abt~Qt:pticn fJt 'l!lftcl.etpyt" 

b•f thtt ftAbt)i.t. ~?u·~ 1:$ IHflf'Jlllt 'l't"OAtJmttU;. ot. Abt:•u:hr4 

ild.n. O#Qt:.u. ltu.ty ~~e~4\bty c:onduet.et! unttcu:"fJ&t?!u 
Qut.4•Un4th) 

'rriC'tos;cylf, ttt ai (l, ~.t~-,xt.at\t.e~Z·· 

g)fdf;l'f J.Oil)"i<\QCt!.J,O AC i.<t) • 

~9!~f.i0n,~um~t ast,ao 

flteth~l"tandtt tlr,~ntz.-t!.on fat A.ppU.sd 
8t:1ent.i.U~ R~tt1G4t:Cht 't'Wth 

~..!!• vat .. na Ptoj«ttJtl. ~ .. Blt/t'JJ' 

:t!!!.!Jli....!~.!\..~Jt. Mot ap•u~UL•d (,oeaLbl.y Apf't.t UtU )' 

J!!lt'?J'! ~~~~1'-!!!.~tt.J'..I!;J.!'J'~ .. !f- A'-ltu•1t UtU 

tttwo tt•ma te N~ ~ta« t~uut Whhe 11 tbino fabi'J:ltut, w•tr!fhinq 
:£.Q Mft!i l.fi )HJ WCH'!J \ltle!'ri ltt t.ft~li i!'tUd'f {the fi<JII &fill IJf'.#t.lt'CHil of 

itft.htllht Wttrll!l nat. ~tp4leiH•r:t). P\l'iar t,o t:hflt J.nt~latt.on r..11! tht~B 

tttl441 th• •nimtt to wtu•• of! ecuad atllndA.rtl Ltloontr.u:y t:Uozt. { mun!l 
r\Ott ~JpeeUttatU 4fH1 wM~iiUI ~!! .;usu.urn.. 'l'h"' day b•t~t• '~'~• 

ltttu-11. ol.f th• •lftlii r 1m«u'$t. ~vpc"o~iliita'E'ol y ~u pturcamt o e th• bOOy 
t\lftlllt.t~e Wlltt attaved wt.th •t•c:uu.a f.ll.ipp•.:• 4ttcun.k •uttal tand 
j\lat. pidott- Uf.) t.i\41 ap(.'l.l."tUt.ltln of! th• tl!h8tl'lit~Al. thct l!Sh4v•4 tit 1n. 

waa 1\bnct~ttt ual.nq ~ tn&~r:L Ltt t.n joqt.lon 1\dfltUe and t.he~~n wrapp•ul 

with~illyt.en• foU. Tho anifit~ll.r& weree uJ\en pLa~ed i.n 

r•~ettal.n.i.nfii oo••• and 'hei.r bt.&dtS•n omp~it~tl lUU,nt~ 4 t11\thetullt• 

'rrt.ctooyr,. a- "ft:'ey~.&..lte tuyet&Ulne powder, '"' pu~tfl (MR; 

1)4JU3) W4& dbttGI.V•tl i.ft dem&.n8fi&UIIe«l W&ltiU' \0 qiYit a aO· 

p•rq•rU\ (w/v) auapemettlU• 

'n\tt. f\tt11Jt*!.".r. !~n4~~tt .. thoR ~Ri:irt~.tad ttwcll( n .c •~-"' 1•~ 
~~.H .... 9.t!~~~~~:!..~.i~~·: '! ~ ..... 1\''""t'Oti"A u «:U II\ Q"l·-
il'ii"~~~ OtUtp:ttniHan w•• u••tl ftlf @4t~h ant""' t ~t'JC'V~&•POtltU.ft•J 

tl.) til. tll"ltdQl)1flr" d~d8 OC! a 4$/\IIIIJ Doll'f Wttl~Jl\lt (and A ~Ot\lm• t)(t ~Q 

mt./'M'I body w•L1hU. Af\HU' ttppU.:at.J.ortt ~h• t~n1m" ttl wet• """'t 
1n ~h- fttlltf&lni.n'l bot•a to~ 24 ht'J\~U wtthout. any tOOtl (~It 

w~ttat'. Mi. vara.a"e Lnt.erv• Ltt, urlnl'.t <>t~• r•~wt.l frtlm t\ho 

bla'-t"t•r• 'udn'! a .:ath•t•~ •*''' Anlll.'f'lhl'•l f~r tlri.u~ot.'Yt' coututnt 

\UtLft~ ltC...OU: ~~hnLque.. 'l'"i.~topyuo r•~ut~ct~y· C etu.n ap.Ut114 

ttllmplett) w&a rePQl"t_.\t t.a ~ tfM\ttf' ~n•n \tl J.)~ttattn~. 
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Reoultut" ._.,WI ii!l JA• 

The vr•••r~t IJttU:t'y Mat i.IW4UJt..l.fJ4t414 tl'ut dcumml I&DfiOf:l'ti.r.m 
ot trtetovye tn Ul)bi.t:.li ~.NJ:n 4Volio•1 tQ th• 4l'H"~:ule~11 81\i.n At il 

iltYeii. Of l t.j/!41J 00f1y WeLIJ:\f. • 'fl'Ut tf4t4 £H't!UHiflt.lff! thlllftf ('!.'4bili 

t)· L~tc:U.catiiJ tn~u." bttaf!Jd on the &maunt at! t.tt.c I.(JI1'/~ ••.c:ret.oft 
tn t.h.; udne, tho r:•U.• tlf <.hU'1ML abacu:pt...tcn b wuy al.Q\11 
thrQurjhOUt. tl.t'Ui\1 34-hcnu~ ptu~i.od l'tttu.tl,U.ntJ 1.1'* il tcU.41 tUtl'fflft.t.on 

tn 'h• tULn• of apprQdrnt~toty t .. L. ptn•c:•tU~ ot th• api)U.ed ttmac .. 
'l'h• IUUl.hCill'li IIU"• qfH.AfJ OR t!ht 4&811111\Ut\C't ion aha t. OYttff 'JO ptU'CUtfUt 

o~ thit ll'UtW,I.tnt. cd!lll(-'t'bod '-• t'f!lflr•to'l t.n tne uetl\e wt,htn 

:H h(;)~Hii.. Thb tt~ l>41Utti ~n un etut.t•ll' U.\.ttiy ( R~p•:tft. VtL, lU) 
Wh4U'lf OVcU' ~0 ptU't:lant of t ~i,~ h:tt,Ytr in jCIIItH.r.tt4 i..nt.:ftWt~nO\.UI Ly 

l.nto L"ilblH.tttt wa,~t tt•ar.to:•t Ln t.h• uct.ntet wttntn 24 hout•. 

14m.tfMV«U',. whl'lout. adt1Ul.mua t fttU.a (~f'Jn-temt. t:~f tu."ic lopytt Ln 

U.AliJU_.II,, tUIH'II\t~LOf\ ln f41t:ll!te* tllUiftt.Ul.LCJlll t:•mAitt.l.nl) Of" t.hllt 

!lktn•ttUif of !~ppUt:t~tt.t.~rut, etu.11 .. ) t\he ~on~l.~.Aai.ona 'tuwn by 

~he 41\Uit\OU 4111 1:41 r1!3' IOtA 1.1. t &UCI8j1,4b i.e t 

Und•n ~ho uomU.U.ana of th1w nutty th~~t dfltfMl. ab~ttu:pt.ton 

ct trti.e~1apy1!' i.n f~tflllll.& nt)bU• tru•outJl\ the tUu'aded aktn 

ftpp•an t11 brl vtt~ry J.uw ac~outlnq onty foat 1.••• t.han 1.1} 
pcu·~ttnt\ of!' the tot•L d~::~tut appl.httl bttaetJ on tt:•i.tilopyt tUt>HtrHtf.cn\. 

tn ttVJt uctna wtthl.n :14 houn po•ttaVPUe:tf\t.lon. 

· Sl!!!.tH.l<i.tl ty,nv 

'Ml• p~attf:lt'it &tudy 1.11 «L•••tth>d aa ~."":.~'Ulit!.!""!l!ii\.a. 
CtU' tl.l'Ht lc;;Uow~nt 4aHut.enc:t•• t 

&.. on .tv t.wo f•tna t.a and n~~J N t• an.tu t.a w•r• u111ett. 

2,.. The author• (U.ti rtot. cnpt.t.tn how they were aD.ltt t.o 
apptv 31 ttl ~· mt. uf! \trittJ.opyt auaparuucm c~nto the 
•hav•t1 akin ~tlhuut \oatnq moatt oe Ut •• euncJCt .. 

.J., 'MUil auth~ftt 1Ud not ••tl~Ut.tt the totttt amount o" 
trt~lOV\ff' 4lbl!lor1Htd t •• t:J•t•umta uf thtt .Smut) alnue 
tlhoy tH•t no\ .o.•aay eQf trt.~topytt ffliiOfttttkl t.n t!•t~•e 

or r•talne•t Ln thtJtUUI Antt lhtt'/ tHd nut. tuJnomut tor 
tri..a1opyr rcttfttlLt'\l.nq on th• AptpUttatlon att•• 

4 .. 'T'l\<l ot.•lliU.ty of \lrla1.Uf'Yi" ln thltnlnerttUtUid w•tat' "' 
ruo.m twm_,•~tn.ur• rue up to (21\ hour• watt nue1 reV')f\••'· 
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Study gn thfl ,.,~Ut4ftAOUa A~eo~ptl.on oe ~rtclo~y~ 
by ~hilt rtabbi.t.. Pi!lrrt:. U t 31.nql.e 'h"eAt:mfltUt of Intact 
lkJ.n.. (N4tOf Study pt:ob4bty con«!Uf:tll(j under tli1:!fS ...... 
Ou1•1eUnoe.) 

~~td1~pyrt t•\ at (l.,.6Mtt~L~hloro-2• 
pytLdyLc•yilGQtLG aa14). 

~!!~~...!~' :t''J6&0 

Net.hetbtutil Ot"}anh.tat.ion to&- AppU•d. 
tie h1ntt J. Uc R•••• r-~:ah ,. TNtJ. 

!•Ji!Ol",!....,~~!f!.b~fl V1U.4Jil/lL20&3 ( l?&-~jetUt. Na. IUU/20ft2 J 

!!.!.! L,nJ. Ptul',i,~ • No' apt~<: U t.ad ( pol't• t»l.y Apc.U. U1U.) 

!.!.tz.ort , ~-~~ill.A!~ .. tr:~ B£Jcn.•?~• 1'4<~vombet- t<UH 

M•thoda and Matetla'•• 
~.~-~~~;, tlltJ"'IIlo•n•••~ 

'two feme ta lhtW Zt~~al.and WhitE~ tt l.btno ubbiltt • w•i-llhin" 
2,4 tUltl J,~ kq WtiH'tl Usuut tn thiD fitudy (AfJtl tUld IIIQt.U\'\:tt tJf! 

anilfiAtll. wet• nut ·•p•c:t.tL•utJ. Detor-e t.ht. i.nittatttln ~t! t.he 
u.udy th• t~n.lnm \.11 h~T~d free llGCtltU to l!lti.Anti<'Utt t.Aborat.oty dt.e' 
(nam• of! di.ett. no'- apttc:i.Ued) an4 tap watttut. Th• do\V .batcu·a 
tt'CIU\litnfff\\. approlltmtH.t~lV ao Pllllt'Cent. Q~ th• body ••.urf:tU.HJ Wt'llt 

ehave't wtth •l•c!ttr1a oUpptu·a (teunli\ at'tt~~&) and (•m «lay oC 
tlt••t•n•nt) th• ahavttd ''u•a wa11 wr•vv•d tn pol.y•t.hyhnHt tau. 
The An l.lfta Lll w• r• thcul luel•t t.n fctfJ t. e4un1nq btlUd atut tt\e i. t 
tHaclllwra wert~ •mp_t.t.e•1 ualnq a e!Athot>el'• 't'ttul.cpyr:'. 91)' l1Ul'fl 

("OR lHtUa), Wlid cHihU,LVO(l in t1t~fftlfUU'ilUr.ctt'l wat.ttt' llO tt\Ye 4 

20 (111f.'t:lllf\tl. (w/V) IIUiltJ)tllnellll\• Tl\et\ ~Ul Ot.' U mt. C)f t.t'lll JU 
peret~nt au•p•n•tan (r.osrrttttpon4.Lnq to J q t.ttclopyr/~'1 botty 
w•dtJht. AtHl • vr,J.um• at' lU mt./ttt:J b()tly Wfll~h\1) wtu•• i.nle~tetl 

~l\rUUIJI\ the f:'{)\lj-t.l\'flOI\111 fotl (:if\f.l:;) t.ht!t llhAVMtl IM1t\ CU\11 tlhtt 
antmRltt wor• kdp~ i.n tl\ct n•tui.nlnt,J t)Oihttt Cur 24 t\t)U\·u (attar 
AppUcat.ian) wt.th(!Ut. (\lt.l•t oe w~t.ll*l'• Ati. varitalUt Lt\\llfVtlt" 
(rturtnq the :1-\•t\our obeerv~~ation por·l.o~U tlHl blA,tthU'lt wel.'~~t 
omp~. t•~t tutl.nq a cratHutter ttnd ttut urt.n• eot\ec:\ed Wild ttu:u• 
Af1ClL'f'i'HJtl fot< tri..:topyt' •·mut,wn\\. UliLI\\1 the~ tH;!•tHJ: fU'O~CfllUE'tl• 

't'rL~hlpyt< rctt:t1VtH'Y ( Cc-om aplk~~t,f aatuplo~a) W411l repurt.lltl t.a b• 
~rttatar- thol.\n Ill p•rt:tr.tnt. 

~.•t!ult~t 

tlHt re•ft@tH', otutty h•u ltW4!tst. \gate~ the thtt."'tt\ft t .\f>lltQl"pt J.on 
Qf tt"it:lopyr ln tl'\bh\ttt wh.tn appllct<J to U\e Lnt.tU!t a~tn Rt. a 
t•vttt t:)t: .1 ~~-~ ht·~~.sy weit:Jht. oat.a aht..1Wt\ "'' 'raGti"1:-r&1iot.tac:tad 

s,; ,) 
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trWft tlid (:tf.'l'J11ut1 r•~tH't.) lndtcttt!l'l t.l\.ttl ;appt.'t1ie1matc~Lv 1.2 
pefcent. <H1 t:.h~ tot.t L dt,Hhl A:"PHerJ tr:t th~t "itUn f. A dAtlt:4flhitd t.n 

th* YILn• Wllhln 24 h~u~il 4ft4t: 4ppLta4tLon. ~h· ~-~~~ Ol 
•suu•wtt')fl u olt'w t.tu:ouunout. thfl ,u ... htHU:' f>tJI'!'10d +'6nt1 "" 
otl<~lo\o&•tv itmttttd lly tf\1'1 IIUft11un11. ot: tun.~Lupyt!' i:tbeneb~t<S tntf:IYQI\ 

tll&t 1nt4Gt1 !Ilk Ln • Ail W44 tt\_, Cttt6• WUtl A j;'!C'fV t.Ou!l tUIAd'f an 

tn• p•rqutanduu• AU~orp~la~ ~e tcLaLapyr Ln r•DbLta nv tn• 
!JltltJ!!! ... !!!.ltl (~part VtH .. Hl), tn• 4t,tt\ot• Gllut:Ltu2~ttl tth1\'i 

tab~am·~U«Jfl ot ttl' lc:Lopyt: tl.tit"Cl!Jql\ tl14 ,U,\,l.U,!LL ... itJ.Jl tst '"'tV A,()Wo 

f~We»\ltut, 111 Dt:nn tUwt ~ ... ttht •uthot:tt C>4~t~\:f-ifit1It: c:ona.Lu•t,.,n 

on tnu tuuaumpUtJtl tl1aU Atmr.)•ft AU ta:laLt,pyc- auamr.o .. ,t t.I'U!fj'i\Jh 
tha *IHn LA tUQt<IIJlllitS .>11 tltfl Yr.' lflflf tU i14l':ttttt1 a~puunrS w L ttH n 

34 noure <••• aL~q a~a on •urLnacr ••crotL~n ae Lntt4Yttnauly 
£nj«t~t•tl ttl.:Lapyt' f~y tlht f.'llf)CU.t-. ft~l)l~t:'U No .. \HU.hl). Tt\la 

r.•v t~~JW(H' tt•l L•v•• r.ruu th~~t aut.f\Ot'fl h•<~• not rtholl#n t~onatu•Lve&.y 

th•' (L' QYt~C '' pora•nl ut '"" nrLalu~yr dotte LnJ•~tad 
intr•v•nounLy Ln t:'ta!Jbltlf t11 ttllt:r.•tet•t in ur.Lrht (ttto !:•lmtl'itttttll 

Ln <:t.Jt~r••Pftn•Hnu muts ftttporft No. VUt..ll~), And (;&J (.mtv l.et~e 

than L. 'l pttrr.:otlt .-,e tiht aopL ted dotht l.ii <ttil!lOrn•tt tlfltQUIJI\ .:.tut 
'*l>t' ~U·tPil ( ftitpt.H'f. M"' • VIJ 1. l.U) Ut' l nt.tt<Ht ( &.U."tUitffl t at utl V) lllllln 

· Ln raDDLitt <•Lnu• th• Amaun~• ••arttbod Ln eua•9• r•talnud Ln 
tJ. Ltta•atUh IJf' tmll4i tn illi.J r.»n ttl~ .. 9l.l1 Ltt.tfHun 1H tHt W«U!'It ntl~ ~tuuuHn:·euH .-. 

Unthtt" tno condlttona ampllly•d ln aomhun.LnQ tlhllt lltt.n1y 

\H\41 ab•o~pUun ot! tt'lQLO()Vt" tt\t'OUUh \H\• LRtie~l tUtl11 flfi .f.mthd~ 

taOOt.t.li, b441Utd Oft tctatt.1pyt' fUlOtlfUOft in Utt l.ltl114tt· U VWt'f 

lrlw 41114 C'~tptrallentll hlli!UI IHh\f\ t. !\ f>il'lll:'~t\lftU Oti. llhll t~414l. A\)pt L•d 
d•)ftq. 

~n· 

1'ho ptttHUttH\ tUudr h t'HAiilil l_ft ttd lUll ~cttrl.MIJJ..I!lt!lUQ 

dl.lo m~tolv to tns eaL awln~ d~tClaLencLe•t 

t. flnl.l!' two tttm.t1• antttA1a And no nhtl~ dt\11\'hth wttt•• u•ed. 

a. Tt\o authat"11 tShl not e~epl.tln ht~W tm~v -~··· 4UHI'i (anti 
htnt l.of\1~ lt toc:.,lt) \h1 ~tp~ly '-'P tl} U ·Mt. Hl.l lftt./k!J 
body wolqnU at trLclQt>Vt' au,.pen_.l~.Jn on tH\ff otuavlld 
stHn ·wlt.t\o\&t lo•tniJ du~tte, oe Lt \n tno pro~••• ( tta. 
rutttH 0. 

l. Th~ ~utnor11 dL~ na~ ~~tt~at~ tn~ t~t4L amount ~e 
trlclupyr AD~a:b~d (All p~r~en~ nC the tnt<tL do~~) 

~tt.nt:f! thl!'f •Hd n•lt. 4~8-''f f•H' qtHtntlthll of t.rl~lllpyr 

@MCt~ted ln ff!~q~. r~taln~d in t.\§SUf!!l, or, r~~alnLn~ 

an tn~ appllcat\on liLt•• 
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4. 'f'Jut ~tAt~t.uuv off ea~tulooy!:' lll >t~~tlfllncur~•U•ii~d watterr st 
COQII t-l,llltf:'tHlUt"\# I:!Jf: up \',0 ;u r\(.JYt"ll" W4tt flllf. t,!~.tpl:lttllfd «-· 

5.. No fthtlln~inn we~• mt.td.- by thct .tutl\ur!l tn 4\ny ct tiht 
tl\r.'ft'lt (!lfrlt"ttmatfHU.arutti cUlutHfffll Uh•P•lt<tt Mil. \f~ t. H .If 
lktt.'tU."U Hu •. \HH.J4JI pr.~tfitett~ ~ttudy, ll«tf,ltlt't ftQ., \ltH.U:,O 
•"* th':t tthl nh•Ut/tl.U&t.m ~c tuHntc~pvr oy lhtm4.1« rfantHU •. 

l 
. ~ t'< ., J 
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't"AM t ... UIUfA.ft UCII"Utm or Tlf.Cl.OJYI 11' TW n~W..I WIU'I una Olfl 

llat.l DUM&. Alft.teA:f%4ft :m tMI MAC': tmtl .. 

....... \l«tt..-ol ..,ft. d ....La ,_.. of 11dR•f1 

.aalht1uritH ariel..,.,. lf.Hn- ••• Qdf ., .Uftd4ft. .. , 

viM ... ,. .. ......... ~*"·· ~•"••ae 
•• ~tliU¥4d tftttl ( l 111ltJ t.Ui.,.,. 

fUIIh ft4h. ~04 (ttHt/ W4illl I '·" "'l ..... it u ., .... .. J.U I ~. .. IJI/tt ...... 10 •f.: tlkl•t O ... lt I .. , .. ,, 
.. u It .... tt.o ., o.: I J.t -.ttt 

tl-*16 fl. ,. -~ u ... s-. o.rt 1 2 • ., .. , ... 
,,.,..,, It J tit&. Ll.t~~ ct.OA I 0 •. 1 fill/t$ 

thKA! 

o--u tt Ul 111. a:.1-. 1·'' I 
fMUth ae. ~2 (hd)' _.cd&t\11' 3.1 titl .. "'" ltd 2.1 •• O.OS I 0.1 .. , .. 

,.. . " It Ill. u.t .. o.n 1 '··· tq/ti 

a-u tt 
n "' u •• Ill O • .U I 2.2 .. , .. -

U•&i\ k •••d u .... fhJ6' a.a. .. ,~ 
l~ttooU " .. , ...... o.o. ' o.a "tit\ 
t&Ul 

Qt.&-. " UJ wl u.s •• o.u I 

- .. 

59 
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lvduatt£;f\ t't Trht1opyr: ln l\tht ""«"'" •m€11 M!ifff(}W 

M1~~cnuqt•u• T•~t 

'r~ tCJ t~ovv f l, ~ ~• ... u teh1ctro•:l ... pyddyl.@lfYtcef.l~ 
.tt.Ht'U <I i • U, • L ( WHl t ~A .. :104 ~l•)) 

~~t 011111' 

Dow Ch••taAl U.I.A.~ LA-4 JiiGMacn R••eateh 
~•ntav, Frw•pac,, Ta•A• 

~.J.Ut· 1'MT&ft•U•UOI, ... (Ul 

~f Df~Uilllmbetf ltU4 

~~UUU!&t Milf lt(f~ 

!!tJJt~J.w 1.,51 ..... , ~ nrus1• 

Male and hffut1• Cl) .. l C lCH). DR tdoe (ptuttsh•••d hma Chatltut 

.l..,.,f!, WUmlnQtflft• ~A) li{l'IJf'(Utlnu.t:•lY G wecdl8 •Jltl, w•u·• uatttl tn 

thls •tudy. uuon afrlv•l All antmala wevu •••mln•d fof thalf 

het~Hih ttUtua 4lfH1 lhJl)t% lnr.HvldufiUy tn wtft~ ... DottHm aaqo9t WUlh 

l.lfHq"u hhant.tt,catlmt fU411ltltU1 tlc Thi.t mtae wef'tt .-aulhtuatttct tor 

il weettil ln a tt>4lfft wtHtte twmperature •uua matnttalnful at 11: • 

i) •v, t'ttlatt·vtt humtdlty hatw~um 40 -~ 60 pttfUttntl, U Mltl' nfttUl(i4fill 

pttr hmu~, cuht a u ... tu:nt~ Ugh t crvu t •• All an lmtU e~ w•r• ott·e~ad 

,uttina C•uUUed Motlllu\U Chow noo.t and watiett 111 ~m· 

ttut M.hu!J wto welqhact and ftUtdtm~1V dLYtd•ct tnt.tt 4 (JffJU()If 

ot 10 anl••&•IUttnao/IUU and 4ft~tlnlatHU!ett urall't (by Qt~¥ag• • • a !n1~ 1• 
d&.att ftf •Uh&tl' ctefn uU (f1ft(lfttit~IJ ftOtHlFUll ati 0.3 mt.llO I body· W«ththl 

Q(f tfttflt1S,\I;'ti' (dl!UIU1V4fd tn t:fU'I'1 till) at\ ,lU• '.JO, Of JRO MlJ/~lJ 

body w•l~Mi tn • tltttlal volufflw oro.~ me. t~l.lquot/lU u tROlUUh 

A Uhn \lt'UU" Uh• flhdeta .uut ttve tomAlae) af! mhu• ••• 
adm 'n L u •u~••t OI"A U y t'IVct tupt\uaonA~thht "' UU ~/ltQ l n tt vul ~• 
ot o.~ mt./.HJ Q bod'l w«tlQhti and ••rv•t* aft poautvw cmnlltt$l• 

Th• fH~,th.-.drt!ID htvt~i t»f. U'\OhJpyp Utlcttl ln thtt U,\"ty tcHh) ~/k(J) 

r•pe•••ntatl &O pwteena of thw t.n\o t t.D*!u • u l mu/tcq rur · 
~ttdw) ue trt~lopy~ tn mta•• Th• ••l•a~•d do•• tav•l of 
ovult1phtu•un.tt7~tcht, UO t~~Ullil" ..... Ui!utotl 4t1tttU'iHnu to tf\ta ~v""n~ttt1r, 

Of\ "AtUn• tttutHea (\6ft~ubUMfhtd dt'Uilt) lhH'fht'l ttut ln U\tt ~AnKJ 

lA~na~orv wtu ah tht~w.tl th~tt tl\ h dm!lll tnt:h••~•d thu tltn•m11U ton 

of l'h:rr~nul'lal. 1'rht1opyp •~tuUona Un tmrn oH) ~tnd QValu• 
pheiq~f\Ait\lrht v.le)tut hmtt t H\ tlhU l htd WC~hJt) Wt~f'tl tUUHt WH!t\\n 

J th;HU'\l •Ht..n· pt•V&tttt\on. T't\c.h;pyr tllt,tt U'fVh,pthllttthAttitltt 

t:onc:antt'U lnf\0 ••t•Q Y\U'lf\tJtt by h£~f\ .. f)f'tJ8ltiJl'W li~\Hd UfH'fUI'Hlttl"" 

uut;hy tttPLt:) At ttht apon~ttl·r • !I laboratory. · 

GO 
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Aftlm•la w•r• sa~~ifleutt (by ~~evt~sl dtato~4tl~o) •t twq 
tt~o !n~~,v~!• 411 ta&law~t 

... At %4 hcutra p~aUttftlinhtat41UntU «tv• m41• And Uv• 
hmt~to .tni!t!llh h"tntt Utte ft•Qttth• oontamt, ',Jt<eup hvh!do 

· aon~'ott.trtetopyv·t~o•t•d ueoup• and pq•i•4v~ oanifoL 
{fC'OUI,lt· 

"" AU 44 nout.;.: .,.,lltA<hff.tn1t~ttallhJfH Uv• Mdi!t ana the 
tlffthtl• ~tn!M4l~t hwa taut n11t;~.tt he oranturot urrJup and 
U hJ l~l)Vr .. tiH'fllttft$ Qtf~UC)Ih 

Ilene fthtffttw A<lttOft lt~tt w•t• obtla t tllld er,,. both hmtu't~ «~f ••oh 
IW#Yftf! IUflftU 4 111\'flnUfif UBtttla1ntnq U.!i ~at. e~S f(lf4Utt ~fAit IUttYHI•
Tlio •v~tngtt urmunt~ll wet:• e~•nattn•tl t!a • t•\'irJta•Uuu• tad)ff 
.Ctlt~fHillln!nQ .t0t)l'OW1nhUla!V U.\ mt.. tlf UfiU ,.,~c.uea), tHllllltUipt~n<tiiMh 
and a~tnt~tCuq~d AU tauu rum f~f t mtnuta~. The ~upoenatianft 
£! UtUl Jon W«~4 <.Utuuu~t:hJt.t and t<IUJ paUot wa• rcuu.utpcendwtl aml «• U 
l1UtlttU7tt woeo prtsg.-u·lfd t~n .ffttfff!tJIIflf'ptil •U.duf!l" 't'lHt ~tUdsut wen~• tt!r• 
f1 t t ~Jd !!HH• au l n "*'* m• t nq tt mud l fH •uJ <H ••m• mu tl t\t1lrt (t ~ t.itJ U a oucH 
dtut Kolfffflll ( U7'l J • IUtJffil "'fU'O flt)dlftl amt tUU:Uttut bUnd l\f, trrme 
vttotl l1U'Ilt1utt, UHW pulyt!hf't\'IH'ulll'!L~ tU'yth.rl'lU'fti.VM (P'f:WO wlllfld cutat~ttt•d 
and tth ru&mbttt of mhummnt illftttfli!tt l)f'tly<tttf!tmtl'lti ht •u•ytht••avt~•• 
(MH•PCftJ wa~.t tru:nu:dlfth IUc:tunuttlet w•u•tt htttntiUlhuJ 4111 tiRrltlV 
Itt 11tlnott bl:tlof · ,.,, wt tHt mnttrp <H:nHlnur.• 41fH.t · vatv tno ~~tfHtllfl'll t t&utuaid 
U1t) ~ 1'h• rat it~ 4d' f,Jutvotu·f~fthtt t.fl •l''fthrnnytt•• ( Pt:K) i 
nr.nmoahf'tltttatt£f erytt\ttlGY\HHJ fMCI) waa r1•t•r·tftlned hy ••amtntnq 
•or.nanthttatltly aoo fu>tytittl!ouvt•th 'fh• r•Uu we~• •utpra•a•d sa 
tW l IHJ • ". 
l!VAJ.1ttUtll..~Uh~til t 

'l'hW ff•tlUttfiUtefi of ftlld.Of\UOl;,tetttd C)Olyah_,UiiUtU~t 4U\HihfUGytGit 
(MN ... Pt:tU W4trtt an ... lv••~• t•\' t!nn14t'ruuttnu h•n ... •Uifl•tualont14\ mmHnuenuy 
tiabttJe ~- dlliiB Itt fll'8tf\UUHl\f chaut (f1\ltl\ll$f' \lf AflltfHIIh WUt\ Ot lt 
3, •tCf-. Mtf""t~:f)c Tt\o t~UAl Cni .. ~ftU4U"\J WiltS pat>\\UlGftflltt tnt!~ 
C!MPli1fUff\~l ~~ &ftliiU*tt•tl• l&ptJGUh'H41lVt fUiil,htUoa WllU'G \IOtUIVAtletl 
ttl hUitl ttUf tWO QlUbAl ftV()t:Jt\htUUUI o(! ( 1) flU tHrt't.H"WI\tHUl &n 
IIIYtUliiQtt IUt0t'1iUi Oflmft(J tf\tt fh~IUUt (dH't"Ot'flftfle tltUat). 6U'Ut (U fut 
llmuu• tlt'8ftt1 Ol (fUll'8&1lst(,\U !UHU'O. With tntH•thUtlf\U \1t.Ute (i.'jt't'htt' 

'••~) ClhAphMae lVtaa. tt "''n•r. aea~t~~t@ ••• round t~ u. 
•Ui;~nU'h.uuut •• all)tht•O.ot. tnetn ~~~i«'Wh~ hHmtrt)l. ""• tt>thtt:mttntt) 
tlltUII Wttl'l!t 4hU ptUf~Ur11tttl f!t)t' @14-Ctl G"Gtt hV91, ~ntt tt\fttluatt~~tt tU 
el~tte-o.ot. 

Pt>w\ t11tnuy •suu11truudnn (1!f t.hU t\Yt!tt 6~ ttAttt thui lthn\fn 
thi!lt: MN·~t~rt rnrJI.4t~~tuH•~t tHU\ tMt thut~t·Unut very 'lltfllll by a Ptll•umn 
d tfitf\OUt lt"Hh tltHh•f> thU 4t\tt11t'lH'•tAt hm. ttHf ~hu¥q f:cUttlt C:"f\ 
t!fl V{_,\f-tfd CUI til!lltll f'or \h'11lltt"'t'•lat•~l ~hAttU4Ht In th~t t'G\U1.1ft 
pAt<~f11l'lt•rt L ••. • ln Un1 •uf>~~.tt.~~td nu~bttr of MN-PC~ ptu• otunnva• 
tii:Uld un U (at\ haa l), 

6t 
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A qu~aHtV AfUHU!I,lftgf!t 4U.-t~Mfdfi~ Afltt ;t ptH~tt'.IICfBi Wtf.ftf 8 ttJfU~d 

fiAtt (lt'f#lliti'UIC:•d • 

!t.UUI• 
Ttthtl~O\'f IM (liif~hat:;fl(Jt.if)h$!WI~tl~ UCfl(fi!U\h'iUtl,.nt\ in ttl'* th:tlll&fl(J 

aaht J,tlnl'l c.• d~trutmi noli tl\' ttl'f.t: w• n f!ltUH1 bif llth'J ~tpntuuur t11 

~ (SI,t11!ttth' ltiflltfl!tflfit)t• tl~ UHf tl4U"~tt\\ tlOftt'U~ftlHHitl &llfift ( UflfJ Ht(J 

trum ~6 to 10~ o•,u•nl •• thd t~•u•' G~no•"''tt$an), 

'tht# tHUtYh$1t tlf ~thl l)~«<!lflffl IIUitl\1 lntUtf~~tt',I.J th~G flhtt h•ffiU!fftfl\t *'' HN .. ,~:M lR tllht tl.l'lal{tt)\ff""tr.~•tilll~l Utrqupt~ t 1nw, •••U,ul\, .-mt 
h'th-dn~~ u•uupl) ••• nul olqnlft•antlv ~Ltf•••nt th!ln th~ 
fr>Mt~uut«V oe Mff .. "'"<!ii '" Mh• n•tJ•~h• ~~mH:f!'Nt urnu~ ln bftMl 
tt~lill',_ tff/ ~itltt (f.!dthtll 1 MU. ;t;," 4itb&UHUHU:•.t hum MHt (tlf\Qt.fh1l. 

Ft$5)0l'' )., 'th~~t f:U!!il't t\&11 Wtfr'fl tdJ~t.lltll lttHtw.tGn thct 34""'ftft\Ji!' 41tH¥ tlftli 

4lt,..l1UlUt 'iM (m4fUUh 

C:Hifhtff plllf aau.Uilffllt *•~•utuft ftUfNh lUI r.a«Ufl edl lt<:.t.t t!fl Mf:U ( ••tnttuuutd 
&M· i P(R '" 1'4Dht$ 1 Afltl ,il) tHlt ttutt tntHi.tttfHt (tfhany~ttt itU.RYHhHi.Abltrt 

tl~ llfttjdOt)Vtll t!e:Pith~t~y t:t'i" ~tHIJic~PYV tntau•fhtt'ttfttHI WH\h fUJULtli!UI' 

f'l''ll Lht•~~tUru,,. Aqt~ln tthuht tt.at'IUfiUttU'tl wcu•o alml he ln Milt let t~ntt 

f•••tw mH~e eUI Utunt t.tm• f)+lint.!f euun~tintlut, f.l;, tns 6t!hetY thutd, 

•Uti.lflt~la tll'tta4SIIft1 wt th nvu toptH~ftpt\nffllilllf ( thti pt.tt~U l\ur cmnlltttd, 

Qi'f$Up), tdh1t!f.«ti1 .t IHl.tU!tUtHtllf ~tlqnUif.tlinti lfHtrtU,Ott lrt tft8 

t:fil!fftUtJftH.ffffi ul $:11M,..~:t; lt'> tt\11 PHIHI l{JtU!f~lW ttC bflt:f~ ll4i1Htfe ('hlili~~ 

l tUUt d) e 1'hf:UUI f*!!tuH~ lthfi> <14ftnw thaCl. thtt eratto tlf PCR to m:$11 
U an:#U wall stunUi<Jttf\t!Y l~t~H~t tn tho mt~!ea 4nd fttmahul cd! tth» 
P••• h lv• uonunt ~f'ruap AUt U«!!:!ftV~Urtln.a ttJ tne U€U!'~eepmtd tnQ fUIIQitt he 

QtJfHU•nt QfeUUfJ (t'aOhtlt l 4Hd ~·• 

CUtuuuu• '~••u 

O.ti• 4bt~tt~•d f~~ tna ~~·••n~ atmty tndl~•t• thee trt~taovf 
ttotJ!l nut1 ~tlunUtf'i!f\l'lllY l~ttn••~iUl th• tr .... Jtu1nt:Hf tJI mtot'nnuutul ln 

l't:U ht t;;fHf lttH\tt mou•&•uw u~ ~et !• ue l'Utt'Ul !• l(ll t~tt Itt 111 Hhtlt' Uut 
U .. thJ\Uf Of fiflo .fl ... hOUi' L)Utft\U~ti4~1t\lfftl IUUit)UnQ lntatVfliU• t\'. 
lit nae\ OlfiUif ~~~ ttut av~tUatH• «t~ttJ•• t•o~\fttft wt\lff,flftf.' tit\• 

hl{Jhoo.t1neua l•v•L t~•hfJtad tnu muitt*J• ••• ttthusuat•Iv fllUh ttt be 
if(llf\fUdt!H'Cid alii Ult~ MTU.. At U\nt+Qft t;hti AUthtlt'81 roptit!'t:ad Ut.1t 

fl.tllilj' l).IUunl tlf\tt dtJttG •tc•htt.Hih~n un Ill fH&UUIIHUe~l t.U'Hl tt~ttl•ACI Uf 
fH"lfltopyr Lft ll'llue ae ttl -u/~\1 ttt~t·u.ut at td. U1".lt• tHJ ~artuu\ti 

lllf t<h- ~.I},Q \fll.hUt t4ftU ~l-\1• \\lH~ hl~h dna.- UAtHU$} dh' nrtti 

Al\PV8f' titl c.lll\lRCfl ttt\V h'Ut ht et fe'\¥tl t!lt lf\ t ha ~ t•iit tJtl tt lint. "ffHHi f 

butty W.l\JtHi \tht"utueut 'l'fflttt rmt Ill \f£nH lflRtt~ h tH H~r.-nt~. bellW4t•n 

thf§ \t' i~:t htf!Yf"'flf•h,to<t ~U'\1I tll\3 f\Ui,JAfH \fW tftltil'ro& ( YOfHt'f lO""tlf'thlt\'t~d) 

\tNUtHh All f\{1 (tttuu,• t1atil Vf,J¥'U 1."1!1\)Uf'tC!ld p«tt'Ult'Hnta tat ttlrt1tJUVi' 

ttUtl~HVo t.fHA fOVhUtOf' b4t~li!IY.!I) thliltA llh\1 fH~h \ltHU$. Ufttud \f1U4 

na~ ~d•qu$t•lW hiQh• 

l· 
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With tfHt t.f1fWt~(Hliftfl '•f th• duA• fHt!llc;f.i.fln# AU l')f.tl11U' .U{IIIIIfftl'll 
fill': tn• Jjf(dlCJiWJ. jjj!$.p hll\'c.lll w•rl:f tUHt81Vt: flU~ If IUHl d U l)iU'.-fl!.-t,tffl!i 
&lt4~hlf.fld l!ff.Jt~ -"tl!!StlU4ttt ttl !ftttt1\UfUtf,,\llf lNU !lilt ttf:ftlh!t Uf: HI~ ti-!UH: 
~tl~tl!-ftd.J; U: iHWft an ~U•CJC W~f'«* l)ftttHJfiCt· Ttlfl atUHUthlll)f t~f 
tfHJ itllf'~Y i.t!i6f!td t~ rhtf;CH~~ !,Ji!Hlt'HH~Oit~Ht\)f W81ft ttutfhHent.l1 ll~t&Ulfli'$U1tU!td 
b)' t,fU.t lfiU4HfiflhHtJ lV II'•Jtlithl'$itltl ltH~Cl4hUUt tt:tYef «tl<jtli\VfNtft Ut 
$d.,$1 auu• nv•f' t!JUrtvtrHtl tn l:ataa!••• ttt ~tJUII ttUn ·~#f«U\Ut:ll.lfl-
ln t\1\lit @04UtV8 ~mnU<fft tJ~aup (UVtthlgtlOAf»hAfUitlt) G~d«<1*4 lltt 
~fhi v.-nhHe t1rnnur'l fJJ~fiUl» hmtm "U.) c 

~~~!!!* 
ltnthurf f!J~tt tH>tndUhuut nC Mil mmut« bnntt 118.ft'ttw mttftuntuJliituq 

441ft'*\!'' tPl«lnwtr tUct nuft ,,uftUUJ ~t et~nlUt;•nt lntH'flflfll• ~fl t~tut 
httflUilfUHtJft Qf *'li(;ff'UftiUfhHUntd i)(tftU MUfUW ptdy<ttltf .. llt.lfi 
etytltUHHf\'t\8~ wn•n 4htM~lnhll•rtut 4Ui A ~ttnu!• druu• tra M~at• atut httu•t• 
Mia~ tUi •tmu~ l•~•l• ttfi .ttt ,, tO, 01 tliU au/tri(J hfHI\f Wt.!tlqtHl.t 

£lUJJ.l.lU111.!1!1• 
un.-cHHtDfl4fH• htu• btt tlhct ••latUHtul of1 tnauff!iut~ut~ ltmuut ta 

tttdUQfJ fJUHUU' uU.nlual t!tutlfdtly Cit' o:ytitUJtU,~trU~ ~~~ tlfUt ~~~t«'UD' t ~· 

6l. 
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""''~ TlliGiOft1P . I toe~ tt.t I J(t.,i $ I toot] L,tJ t n.z • 
a.t 1.1 l.tl '·' 
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0.1 t.ll o.s thi 

Uft :fl\t C:l' 
t'otU v• I 1000 tt.ao, ... fl' Na4 
Control n.a \0.0 

••• ft~ ,, ••••• 

'otta tMJ ••"' ani tU~Ml tm•••t'€M\t. 
lSt~U'h•:afiUt tUfftf"tftt f•111t ttoqAtt..,. UfltM~a, 

dtt() • !\ut ctontt-. 
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f~JU'I ~ 

~f ct' ~ OA'fl Ott 'fttf flit:OUffCSU Of 14U!If1Httt1.U1tft ~/I'Ota(lti'lfl#l 
Cftf'fK*t}t'ftU (-..N!U Ui fmi MUC NA&iKUW at ~t~MtJ MU!I 

mc•tt:U VUM flHCt.mtfll QIC CJC,LUP+tU~IOl (&It) 

At I ~n..1tsu:1t• !L-,.,, ... ... 
1!1•· .... I e.-. -L-ow- ..1! .J:tL .. r.u~ -tliL- Jf! .ua. ... 

Ollltt/q 

-···~ • lilH o ••• .,_,. 
CMtfll· O.t ••• 
H~q/ .. 

Ttttthvpt~f'· • MJOO "·' . n.a * c.• t.n 

"~'~· ff'1ttO*'Vfl I tftOO· l.4 I ,,_, . 
1.1 J.(l 

~ .. , .. 
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IR :flit CJ! 
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tM • ~If tf atQt• 
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IMt••f~,. v. '• (1t4J)· 0.· tpe· tRefttt• '' ~''~fi"CJ C.Oftt wttft t 
~Gftdf"M f\tli*eftH, ltGNf)f<Hit.~ Ill •. Jll•lJI. 

61111tuttf •· •••• tntl n. '· ........ ttrt. Atttlfuttalft of • ttRilftht 
tHaN tlitftt"' _.,._ fA '"' !lf~FeftUfllfYI UtC,. ftVUt-. ihtte ,, 
•••. 4t·4CI· 

Htf1. J. '*• fM 1., ittf1f-.~-Ate(ltl!t h lmtufit hwt of «~fof"'Gftuc1tt' f~ tltfJ 
~~twa•~ -.v4Hta thetnQ ot Uttt Mfttl ttatt tt !W)'\ftf'tPtUOttt. 
""'ut., -.. •· l:t~. lll..,!JI.-

....,,,.. •. J. A., lftd "• J', ial,...11 ( tMU l 'm• flt~fltmttGtfeut ltUf~ f. 
tn ~·"~ • ltu · "• '• Uhdt tmt •., ••• c. hn <••t •. ·\~.r~,. 
'Tit lmMfCII C.trGti\'QVMit. l~tl"'ff'ttflflllliet't~tt. - ~ • ... '·· 
l111•i•t., 

....,,., J. A. .... "'"• •~ .,,..,.,rt. •· Kt¥m!Pt4"' J. r. Mttt~,. 
ft. if-. -.n t tft., ite #'., ltf__.tt (ltiU1! n. Htcflftlt1M d' 
flltiOM~rtUihtt .a 1 tllllltttU"tt of !Mft'OtMtttft)l,. A '"'or' at tfta u •. ;. 
CttYffi-.UI flMft\hUt Afittn111 Qcm8tlfU (INfjflfla f'ullt. ••••· 1:21 . 

ll•U8-. 

~-, J. \f, •mt J. f, floUftt. tt1t., A4tuttt Gfl•l t@t•"t'y ,, oovea #U 
rttf11ttU., &\10 ._..,, ot '"OW O•hltl C-.tnr• 

Mttff', '' tWt V. ltiWhl (ltflh 1M Mtttt ..,ttt;ttM tt..,tl~·- fl)' Utt 
ttht,......tevt ton, Muut. -. .... u, ut-~to .. 

Stilllht, ~ (ttft)t fftt ttiQ~tteut tttt ~ t~t"'"'ott~ tfttlrttt, 
tAl A. NO' '••~•r {H). "tr.e•ut K\!Ut,t~- r ~,.1~taht~ .,tt 
Mttnoo fflf" nteh .. O.ttetton.~ v.a. •· ,, __ ,--. ""'• ~.t.,, 
PI ll«tl. . 
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~ ~' ,' ( ' '. 1• 

67 


